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(54) imMO^m ^U:i-i^\'-5' -mm^>^9-)\^(Dmi^m 



(57) imm] 

im&l mtty T'S'—ii. mz^^u:ti^V'izM 
rSi* s « -r S g K 4 =1 - K t- s jte^^ S # A t 

^■k. pH3.0*>^5.5®^f'fTT-:5f ^^UsTi^ Ytiihn\Z'!f^ 
(Jg) ^ i)J:t;fT-lr5=-;i/^^ (ig) *^e>J5!ci,PJ:»3SiR 



(2) 

1 

/'XttiaSS«14©(Ri± L fc^tt 7 3»- 7 r ^J' — ^ SpH 
3.0~5.5CD^f^Tr-7 I't^fiVizmmm-^it^iz 

/'X{±iaSS^140[Rl± Ufc^tt 7 :t 7 r ^ -H? n 

[If JB 3 ] Ktt 7 ;t X 7 7- ^ — 1?0 U 3^ K {C^ 
•rSKmfitAsi 0 0J.j:iTT-$)5»ARIilX{±2g3«i®^ 

[if5RJM4] ^i47 3f;^7r^— 4fAS5 0*C{C*5V>T^ 
®jiX7^;i/©K3t?£„ 20 

^■>'U:t/^^SaBB. 7"D hfT^Vi^riSiMBs ^>7^ 
7'«?TO{cfi*1-2,*,©ffe.i.W5RiH 1 X(±2gB«CD5f 

CsistcJie] ^'I47 3i-;:^7 7'i$'— tfAs, ia3?"J«iE?ij#^ 

4. 8. 25s 2 7. 2 93Z.{i3 1 iC^^^tST^ 

BS3^'J^aa3^JS^ 4 . 8 . 2 5, 2 7, 2 9 Xfi 3 Uc^x 
^nST^ y^S^iJS:^tr^147;«-;^7>'^— if®^i7 30 

[aj± ^ -a- s § 5 ^Ms^tt 7 7 T - 
7'5,yKE?|J^c^5.v^T6 ssacoD-rs^vsa, 6 5s 

SCDTv:^>SS, 6 6S@®^7;i/^ 5 >KJ^a, 6 9 
SS©TXy^^=^>Sa, 7 mgW-lrU >Sa, 7 2 

sa©-fe'j>sa, 7 4Si®^«; i/>^s, 8 5#i 

©■b>J>Sa, 9 2mS<D7"^-ym&. 9 4SacD7' 40 
1 0 4#iCDy;i/^ = 1 1 6# 

S(DT::^^^'7^>mn&. 1 3 osecD-b'j >sa, 1 

SS> 1 5 l«i©;^^2^c:l>^S;5yc/X(i 1 5 3S 
g © 'f V D Tiy mmi&^(D gjsif ^ 



nmw- 1 0-2 0 1 4 8 1 

2 

(i2f3«i®J?^L'2|-i>K-5' -mm:>^:^^Jl'(Dm^ 

[l»*«9] ie?ij«ie?ij#^4, 8, 25, 27, 29 

T'^ y^E^J^fe^i^ji, d^o, ga2?iJ^g2^JS^4, 8, 2 
5, 2 7, 2 9^it3 llCTfk^n^TKy'mMim^^ti 

5 ^MS^tt 7 7 r ^ — 1?„ 

[W^iai 0] HtiiB^M*^^ IB^JScDiB^iJS^Btc^fv^f 

5SSCDT^->Sa, 6 6Sg®y>'U<5' 5. >^^», 

6 9§g07';^yt5=\:>Sa, 7 1 S@CD-fe U 

7 2SgO-trU>Sa, 7 4#i®^';'>>Sa, 8 5 

sa®-b'j>sa, 9 zsaoT'^-vss, 9 4ss 
©r^^>^a, 1 0 4isicDy;i/^ = >^^a, 11 
6#g©:p;^>'t^^>^sa, i3 0SB©iz';>s 
a, 1 3 5ss0;^^3^::^>sa, i3 6ss©y;u^ 

1 5 lS@®;^L':^:z>S*Sif/':s^(i 1 
5 SSgO-T VDi'->>Sa0fte®7'3.7^Sa'x®M 
^X-^^mmm. 9 IB«©^M^K't47 d-;^ 7 r ^ — ljf» 
im^mi 1] if5t?ii9{ciB«J©®tt7;t;^7r^— e 

[m^m 1 2 ] !f^]a 1 1 iB®©iS{g?&^tfiSi§ix.D 

NA 

[WsR^ 1 3] m^mi 2{Cg3«$n&iam^DNAS: 
[0 0 0 1] 

fi, ?^l/::tv'K-5' -i^^3i;^7^;i/©^i§{cfeV>-C 
*ffl'&i&f*a'5:^7 3i-X7r;J'— if, K^tt73i-X7r 

A, KMt^^DNA^^ss-rssis^i^tciBg-rso j^i^t- 

ti&©mi|i4^i: LT^fflT-fcS. 
[0 0 0 2] 

tt, bT, >'^^-^D7x:^;^^^|^^:fflv^ 

(1fi2;E39-29858^) , »fiS^^^&fflV> 5;^^ 
(1#SBS42-1186^) , TKU^^^grfflV-^S^^S (#1883 

53-56390^) , T-^^}vmm-^m^^^y3^ mm^mi^- 

82098-^) , T^^i^y^mm (ATP) ^£^1,^5;^^ 
(#18^63-230094^) *s*n?>nTl^-5. bA^b'fcAS 

B<jtC3?^b:^j^K-5' -^SI^3iX7^;u©^;^$^f 7(c 



(3) 

3 

[0 0 0 3] ^ctn :^^^^m^it. 4t^©sa^ig9B<* 

2' -> 3' -^i^V:t^Vmi^i^<DWi\^t:^o^t^ 
■r«:i^tSS:g8^Lfe (iRfPfl^7-231793^) , 

[0 0 0 4] c®:^^^c43^^■rt.^ mm 

[0 0 0 5] 
[0 0 0 6] 

«S^tlffl^^BSffl/liM<t t) mm bfe^-te^ 7 r ^' - 
■tf^&pH3.0~5.5®|fe^^^TT•5^^^3^i' Kafemcj^';*?^ 

^«Itt*Sif ^MffiS^ ct »3 ±# L fc 7 >^ 7 
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4 

[0 0 0 7] ■r3&t)*>> j(i7U:t'>\'^<Dm 

:^7 7';J'— lf$:pH3.0~5.5®lfe{^TT-5?i' U:t'> K3£?/ 
JCj^^«-^i$, »SU<li^'Ji^^ (^) , y^L-jvm 

TJ?^b;ts> K- 5' -«¥^j:;^7=-;i/$:gfefig-a-uto^ c 

[0 0 0 8] ;^^B^tt, ^^U-jf-i^ Kt^^Si^ 

X 7 r ^ — n - h- -r S ite^^ ^ ^ trM^ ^ D N A 
i o Tfl^Se^^ tl feM^;^ &pH3. 0~5 . Sco^ff^T T- J? 

(^) , yjL=.)mm (JM) . 7'-fe5^;i/'J >^ (^) *3 

[0 0 0 9] Sfc. *^BJ{i, K^®^SH4 

D N A ^{S:^ t- S M^i^ &*l^-r S © f -5 o 
[0 0 10] 
[^B^©^S(gCDJi$^] 
< 1 >^147;*-X77'^'— l?©Slf# 

*^B^t^'v^Tffiffl^^^■^.^^4>'3^-^ 7 r b'tt. pH 
3.0~5.5©^f't=TT% ^^^^3^i>^'-^©, 

^y^a, 7i:^)mm (^) ^ 7 (j^) , 

juv^rn m) Rxj^± jvj"^ K jvmm as.) .tfj'&sg^j; 
5 s ^ CDs mm&commz i »5 

■rst)©f$.nK$iM{±J5:v>. c:®J;3^^'f4:^^:^7r 
^— ifi:LTtt. gS^^{cfi*^S*)©ASi!F*b<. 1^ 

• (Morganella morganii) NCIMB 

10466 

^JViS:^^ ' (Morganella morganii) IFO 3 

168 

• ^;i/:tf— (Morganella morganii) IFO 3 

848 



5 

Jii'ji • >v^Ji (Escherichia blattae) JC 

M 1650 

^ti'i • (Escherichia blattae) AT 

CC 33429 

J^v'x "J • \y ^'ai (Escherichia blattae) AT 
CC 33430 

yu\L'r\'i/T ' 7.=S-:3.T)\/7--( (Providencia stuart 
ii) ATCC 29851 

:7"D h:-7^>i^7 • 7^=f- D-T }\/'7- (Providencia stuart 
ii) ATCC 33672 

^— ■ T^i^o^j^:^ (Enterobacter aerog 
enes) IFO 12010 

•x>v^D^^i^^— • T^E.D'y^x (Enterobacter aerog 
enes) IFO 13S34 

i^l/lTi/ji^ • 7'^>7^-f (Klebsiella planticol 
a) IFO 14939 

^7^7^01^ • 7*7 ^f^-i" 3-7 (Klebsiella planticol 
a) lAM 1133 

•b^f=-7' ' y^tJVT (Serratia ficaria) lAM 13540 
■fe-5^T • v;Hr-fe>;>^ (Serratia marcescens) lAM 
12143 

[0011] «t*5s m^y^f^yr-S'—'ii (EC 3.1.3. 

2) tt. its5fc, mm:^:^y'jv^m±^i'^r'(!m7i<.^mt- 

5' -ji«^:I^;^7^;l/CD^ii^£^c:43v^■r{i. iSvaik^t-^ 

mfB*si 0 0WTCD^S^^S7 2t-^7r;J'-4f4ffiffl 

idle, if^rj— K-rsjee^^tt 

UVifT-Vl^ (NTG) ^CD®mAXSg^^M(C«V^P> 
!&5±# U 7 ;^ 7 T ^J'— if ?&]e£fe-r S J: a 

[0 0 13] ±§3®ia^^^i^*»?,i?tt7;i-;^7r^ 
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6 

[0 014] 8a^^^Jg«t-i)ig«fe{ctt4&S'J(D$iJ|iBtt«: 

[0015] tg^Jfef^t^tC fe^&SijCD$iJ|5S(i)S: < , m^^t. 
if ^fl<J^f^T tXpH 5 ~ 8 2fcIJ«igS25~40'C©ieHF*3T* 
pH5t/ftaK?£®^ \CMm U-o-ol2~48B#MgS^«:&fT 

[0 0 16] tiMbfeB<*:(±s M't^^mmiz^ f)ts^m 

d t (c cfc mms&Hitiimifin . 
[0 0 17] ^«iflaatb?s*»^>^tt7;i-x7 7^5'— tfs 

[0 0 18] <2>m^yis-:yy7^—M'^i^^a^m^ 
7 * >^ 7 T - 4f fstt ^£ w 1- s ® a « & 3 - K -r s 

geHfC^:*t-5tT;<*Srf^fi!cbT^e«^Sfe^^^3R^^ y 

T'^y^iS^IJS^Wb^ C:tlS:atC7-D-7'Srf^iabii 

[0 0 19] ^<*:9<]tc{i, ±ii(D'^JUiS^^ • 
J^i^i >; bT • 7"^ 'i'^J'j^, 7"D tTT^Vi^T' • 

i/a:^ . T-'^^T^-f -fe^^^T • 7'f *'J7'^ Xtt 

■tr^f=-:r- -v';i/-tr-b>;^©®'tS7;^;:^7r^— ifS:3 

^K^-fy^u-^^-^fiXb. y^fy.yy-'i'—iimmm'm 

50 i:bTK5-f r^';-S:$S^t-S:ii:KJ;»)<?D-^> 
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[0 0 2 0] t.r. ±i3«fflaj;>3^e(*DN 

^izmmi-?>^i^^—tvxit. j^^^i'; • 3 'Jr• 
@ »«siT- g s ^ — T- $) n«v ^ *^ * s t> © T- « 

jEcV-'o fi?!lx.H> pUC19. PUC118, PHSG298. pBR322, pBlu 
escriptll^A^fflVN ^tl^c 

[0 0 2 1] ^^i'-t. m^yis-^y7i'-'^-^-=i- 

K -r 5 jt ^ tf D N A »f * Jt Kg L T SajH ^ D N 
A&liSJ-rStCtt, ^fe<it;DNA^&W»T-ri)i:$tfflV^ 

T 4DNA'j3!f— lf^©';;>!f— tf^fc 
fflV^TDNA»rM■i:CD3iiSgSr^f^^^<tV^. #BgUfe«iife 
^DNAO§^Bi;bTB:^ '<^!7 ^-(Z)^S!i{cj(?®:fet) 
®T-$»mSV«^n®B*fet?*) J;<> «?!l^«HB101, JMIO 

[0 0 2 2] bTf#5>n€.fl5Kte^<*:^£«^Jg^± 

-^l/^SsSIStb-CMfe^^st-o B5t3RJ^><fe^i43fef't^T-r-ff 
v>> a6SI&^i:bT?l^K!gi^li*<&Stf?1-5Ci:tcj; 

^tf D N A«rK-^««-r •Sfl5H!te^<t:&ai;?1- S c i: AS 

[0 0 2 3] ifeV^-C, 3SK^tlfeBKte^^*i ij^a^^ 

7 r ^J' -4? 3 - H jt1ST ^^tf D N A»f >tffl«3i 

©^aaa^Jtts NCIMB 10466*515 

T'^-v^ji jcM i65oa3t5©3if5^oj®-&, w^mun 

S^eiC. 7"D tTT^'VJ^T' • ::^f=-j.7';i/7^-< ATCC 2985 

ifi3i€©jSfe^©:©-&s mmm^mnz it. i>7^ 

D/r^^- . t:^u^^7. IFO 12010 fiJiJOjte?-©]® 

IFO 14939 S5|5©iie^®S^> E^jmiByiJS-^ 2 
5{C, • ^-f ^'JT lAM 13540a*©iie^® 

CO 0 2 4] ±iaae?{cj:»)rj-K^n.5.i:it^$n 

^4. 8. 2 2. 2 4. 2 6Xtt2 8{C^>t-. ±te®ii 
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^J© v^ r^x A^ IHJt- 5 T ^ y ©ffi^US: ^ 

ASftS. r||Hfl<)ttg[H]j ttt. ^S^^^r^-- 1? 
©T^ >IKgB^JAS. j?i7b:f>K-5' -j^^oi^^T^^U 

i^^c lX(i2W±©7'? y^SS®S*^. »A 
Xtttei^^&^^T- v>T <t ^^ i: Sici*-r -g, o 
10 [0 0 2 5] < 3 >^^mKS7*;^77<5'— tfSrrJ- 
-j^^^al;:<7^;^©S!3li(c:*3V^T{i. S/i&B$ra©/^ji t i; 
^)^::*^^^©:0■»?S:#v^. S^£;iR2^<&<ST$-a--SgSi: 

(c^-t ■5i^«H4As±#-r S J: -5 7 T ^ -if 
20 S:i»5lSiS■r•ffx.tL«S^£;JgigAS[RI±b^ A^oH/SM'f' 

fql±-r-2)<tdfc:^'(t7;i-y^7 5'^— K-rsitfK 
? {c A:3S> W fc ^ ^ * ig c ^ -a- n K J; V ^ . 

[0 0 2 6] DNA©ie5gpfi[{::ae5©^M&^c-ra5 

{fi1tMa<]^M^i:bT{i. PCRSfflViS:^^ (Higuch 
i, R., 61, in PCB technology, Erlich, H. A. Eds., 
Stockton press (1989)) ; Carter, P., Meth. in Enzy 
30 mol., 154, 382 (1987)) . 7 (Kr 
amer.W. and Frits, H. J., Meth. in Enzymol., 154, 
350 (1987) ;Kunkel, T. A. et al., Meth. in Enzymo 
L, 154, 367 (1987)) >5:ifAs$.i). 
[ 0 0 2 7 ] ^ ^ L';^->> F CJt^-r 5^iB]ttA5±# bfe^ 

^4, 8. 2 2. 2 4. 2 6X{i2 SC^^^tST^y 

mm\h.'mm.m\z.i^'^x%hTXjmm^\^^h-. a^ 
hW^i&^^m-^^h^Wi-^M-t^^nwm&y^y^y 

=P''ii^aL JCM 1650fi5t5©r-«©»-&. iE?iJ«SE^J#^ 

8{c:^$ns7'^y^iE?iJt:*3V'>-r 7 4#i©i^';->> 

^a^fcU^/Xtt 1 5 SSB©^' VD^" i^>SSA5ffe©T 
^^^Satgg|bfc4)®As^Jf «j£©ll5f6fi?!l 
T-tt. 7 4Sg©^'Ui'>SaS:7';^>'^^Jr>^S» 

ic. 1 5 asso-f vDi'->>sa$>;i/2}-:n>ssic: 

75 bfeo 

[0 0 2 8] S2?'j*©iEJUS^8tc^^Fns7^ y^ia 

50 5IJ^C^^V^T6 SSgCD-Ti^VSa. 6 SSSCT^- 
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^^^^>mx. 7 i#g©-fe'; 7 2sscD-fe'j 

a^ 9 4Sg©7'^^>SS. 1 1 6mS(DT7.^^^^ 
1 3 OSS®-bU >aSs 13 5§gcD;^b 

©fi^JfcUTIi. iE9imE?'JS^4, 8. 2 2. 2 4. 2 

\i7 ' JCM i65o**®»^©«-&. unm. 

ga^im-^stc^v^nsr^ y^iB?ijtc*5v>T 1 0 4sg 

'J ■>>^a{cgt^lUfe*)O*3J;0f> 1 5 l#a®;:^i/3|- 

•a-?)^si4. m^mmi^y^y^yy^—^tit^i^x^ 
;^'>K-5' -mm^m.m^cotttm^mm'&y^y^y 

r^-- tf<t !5^S<;5:2>J;■5'fc^MT•$)^^^^J:v^, ^^^b 

fii*si 0 0WTi:>5:SCli:*5JF*bv^, Sfc, SSS^ 
tS©lSl±bfc^Si:l4. |5]-©^{f^T-©SJST-5[LSbfc 
^{^S#t-5r£ttA5^ m^mm\^y*y.yri^—m.\) 

i: br«±pH7.0. 50°C-r-30^5Q!SbT*rSS®faT*s 

e>'5:V^liSCSSf4A5[ai±bfe*)©*5M^ bV^o 
CO 0 3 0] ^)iE©||Mts^J®<fca{c. ^i'l 'J • >^ 
7>v^ai JCM 1650©^i47;*-::^7r^— 1?©7? 
SB?iJ(i. • NCIMB 10466©^147 3|- 

X^T^— tfi:ii5V^^i|5]^t5&;tbT*5^3^ 4 tC 

?s$nST^>'SfiB?iJ{C:feV^T7 2SS®^';j^>S 
S> 1 0 2#E©^;u^^>KSa. 14 9#B©;^^ 
;r->SSSt;'l 5 ISiC-f VD'Ti'V^Stt, ^tl 
enK?iJ#^8K:^x$n57^yKEJ^J{c:*j(tS7 4# 
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SCDVUi^>m&. 1 0 4Sg©y;i/^5' ^ 1 
5 imS(07.V:i-->m&&X^l 5 3Si©'f VD^ •> 

CM lesow^i^ic*), 7*0 17*>>>5' • ;^5=-i7';i'7^'f at 

CC 2985U ii/T^Dy^;?^- . T'^iD-y^^ IFO 1201 
0. i7i/rs^3iv • >^^>7^-f IFO 14939.RU^-lr^ 

• I AM i354o^(Dm^mizm^-r^m^ 

jtf^NCiMB imGcom^y^y-yy^—Hiimmi^t^M 
10 <. ■€-n^ixgE^j#^4{crN$ixi>T^ yKi^?|J^c^H^ 
T 7 2se©^';s/>s«, 1 0 2«soy;i/^ ^ >^ 

SS. 1 4 9ISg©;^b:;4-->SS;RtJf 1 5 ISgW^- 

bT ^^^^14 7 31- 7 r ^ - 4?iBe^ Srf^ S C 
tifiX-B^o i2?'J«-^4t^$nS7'? >^ffi?^iJ{C*5(t 
S 7 2#gO^^>; 1 0 2Sg©^;i/^ 5. >^ 

SS. 1 4 9Sg®>^U:t^>^a2iWf 1 5 1#S©'1' 

V D -f > satcffl ^ ^ s r ^ y m^mt. y-oM^y 

2^7" • X^i7';i/7"'f ATCC 29851. 3i>7=-D/n-^^ — 

20 •ij'jiDy^x IFO laoiostK-^ i/z/s/oi^ •r^>-? 

-fn^ IFO 14939S3|5©^'ffi:^JX7 7^— IfT-ti. @2JiJ 
^gafiJ«^2 2. 2 4SUf2 6{C^x^T^ y^E?iJ{c43 
V>T. 9 2#a©^y 'J i'V^a. 1 2 2#g®</;i/c5' ^ 
>^SS. 1 6 9Sg©;^L'3j-:^>@S;StJ^l 7 l#g 
©^ V D -I" -> >SgT-fc tl > -t V • 7 I- * 'J lAM 

i3540ft3i?o®t44^:^ y T ^-4?T-ttv iB?ijaaa?ij#-9 

2 8t:^-r7'?.>'^iS^Jk-fcV>T> 8 8#g©ii^'; •>> 
1 1 8 #g®^;i/<5' ^ 1 6 5Sg©^ 

V:t->SaSt51 6 7SB©'f VD-r J^>S»T-fe 
30 S. 

(0 0 3 1 ] }cU^m>^y*:^yT^-^(DTX^mm 
^ij^jtStbti^nttEi 2(c^^n■z:v^i,„ HI 2{ca 

r ^ y ^saicti^-r s ® A^s*j»f-r -5 - A^T- 5 5o 

[0 0 3 2] <4>K147;*-P^7T^— tfjte?©^^ 
^©jgEA 

±iB© i ^ tc b T ft n S 7 ;t 7 r ^J' — If rStt S 
Wt- S S e H 3 - K 1- 5 ifife^ Sr^tr D N ABf n- (4. 

40 m.^fA-<^^-\zMmmxx'm^mmzmx^'±^^ 

atcifj. mii.y*ysyyi^—^m{^^Mu-<)iiz^m 
bfciHgl^H^&»i.'i:*ST-$So ^©1^, if^M^l* 

-h-t^m&^^m^^mt. ^mmm^^^y^yy^-'if 

[0 0 3 3] igii:bT{4. ±!3bfeHB10U JM109> DH 

50 jfige^*s^tfeb, mi^XDi^Aifimmosmx 



11 

[0 0 3 4] m^7*7.yfi'—tf^a—h't^MBil^ 

PBR322 (Gene. 2, 95 (1977) ) . pUC19 (Gen 
e, 33. 103 (1985) ) . pUC119 (Methods in Enzymolog 
y, 153, 3 (1987) ) . pACYC184 (J. Bacteriol, 134, 

1141 (1978) ) ^ pSClOl (Proc. Natl. Acad. Sci, U. 
S.A., 70, 3240 (1973) ) mifimf^tl?>o 

[0 0 3 5] IfSrn-H-rsiie? 

HytBjie^«)±«s{-> lac, trp, PLm<Dm 20 
^m^'^r*}X'm<m<DyxD^—'$'-^m^-rni,tJi\,^o 

ml 13 D N A |@T)t AS r D ^ - - ^^ f V ^ S ® -^f ^ 

efdic^m^^^tzisbic, moyv^—^—tm^iyXi) 

[0 0 3 6] tf^n— K^Site? 

D N AS:^ti{c:2»A-rs;5&i: LTtiit^tc^JSBtt^ < > 

•J bT • rj ';^£ffiv^i,ig^{ctt. ^-fb^^l/i^e^AiS (J. 30 
Mol. Biol.. 53, 159 (1970) ) . Hanahan^ (J. Mo 

1. Biol., 166.557 (1983) ) , SEM^ (Gene. 96.23 
(1990) ) , Chmg^(D:&m (Proc. Natl. Acad. Sci. 

U.S.A.. 86,2172 (1989) ) . «^^?Life (Nucleic Aci 

ds Res.. 16, 6127 (1988) ) '5:if©:??&SfflV>S ^fc 

[0 0 3 7] Sfe. ±iB®J;o{c, M^ty^P^^T^- 

■ni&iR^^ @ »mmmm-<i7'$^ -DNAizmxLtci) 

®<£?i±tai¥Ab, ^femDNAi:L-C^±{c^l#^r 

J^^^^^^i^g^, h5>:P^;l^\/> (Biotechnol., 1, 417 
(1983)) , Muy-r-i^ (#§8^2-109985) Sfe{iffl|5] 
aSM^ (Experiments in Molecular Genetics, Cold Sp 
ring Harbor Lab. (1972)) ^m\^^tz:^mx-m^WL^'^ 

[0 0 3 8] <5>m^^mizj^?,miiy:i-y.yT'S'- 
±m(DXoicL,xW^i\^m^y:t7.y7'^—^^=i- 



1^Pfl¥ 1 0-2 0 1 4 8 1 
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^mMi^tim^ti^tsmx't§mt^:itizj::f)m\iy^ 
y,yT-i'—^m^^n]y^jvx-mtif-(^iz^m-r^zfifi 

^3i^y,, ■3 — i^y,^^—y\)-h—, ^-tf'T >^)|pi^, 

fciPTG (-r y7■Dtr;l/-/J-D-5"3^:tf^^;7 ht^^ 
1-5:: »). miiyyi-^yT^—\fm^(D^mmi!fi 

[0 0 3 9] Jg«^(t=lc*)tSSiJ©m(i;&<, 
»^e<]^{*TlCTpH 5 ~ 8 SrJftBjS25~40-C©^HP«gT- 
pHZit;cjgjg ^ (c^OT boo 12~48^KSjKtgll ^fr 

[0 0 4 0] *V>T-. tg«^A^?.a<*?£[lliRb, SSm^ 

—^^m^-t^zhifiX'§?>o mmiz{t±m< 1 >tj£i! 

[0 0 4 1] <6>^i'lx::*--> h--5' -j^^ai^7^;U 

±f2< 1 >T-3iff bfei?S7;*-:^7 7<$'— i?xtt±ia< 
5 > {c ^ b J; a <t »3 itfe^ $ 
m%m^^xm^ix^m^y:iry.y7^-^-^j^^\yt 

:xi=.)vmm iu) , 7'-t^;i/';>^ (m) ^itFA-iiz/'u 
^i/jsi^ (IS) ^'otiL^m^^mm.-^ixfzmmm^P^^:.^ 

ii5Vv^;g14S:f#i.tr(±, Sli&^S©pHS3.0~5.5®®H® 

[0 0 4 2] Sfc. ®l5?Xi?:fl<j^S{Cj;?)^|47*;^ 
7 T^— K-r-S jSe^ S:*:a^31^-a-fc:®^. 
1^{c, 3?^b:ti^K{C^1-S^^«H4*s±#bfe^M^^ 
7 3}- 7 7" ^J' — I? rj - K -r 5 jge? >*;s^m ^ 
!|lfSibfc^ffi7;i-^7 5'4'— <f{C#^T, 

^^^!L5i^ b Sf^iOiS^e!) ® ffl -r i> C t (3 J; o T t» , 

[0 0 4 3] fig^t--5?^L'3l-S^Ki:bTtts T^UV^ 



(8) 

13 

^^Ix^J-i^ KSiibT, ^TJi^y. Tt'J'^ 

;^3^D7•'J >'j7t<-> h\ 6-5=-:t:7''J>U5t<S^b\ 2- 
T^>'-6-5=-5}-7''J>';^^'h\ ;><;i/*7'h^7'>''> 

■rs. . 

[0 0 4 4] Sf&?fi{c:^ia-rs:5?i{7U3t-i'FcD?aKttl 

h 'J -i? A, 5 jvmmi^i:i U A^ jb;!/ 30 

>'^S:>'l'^^i^T>^-'>A, :i;;U>'t5;u^^^s;iJ^.i7A 
*)b<{±^n&©S^^'&ifAs. T-fe^;u*^^ t 
bTttv T-b^;i/J?¥^'J^>i7AA'; 'i'A^ifAs^fflortB 

K© i~5{ga*sa* bv^, 

[0 0 4 6] Ma2o~6o-c, * b < ttso' 

~40*CT-> pH3.5~6.5. * b < {ipH4.0~5.0©^^14 
«!l*sjf)^MS:#^S. MJSS^14AsrS]_hbfc^^M^14 
7;r;^7riJ'— ex-Si^i^feff dS^ictt, SfSMStt20 40 
~70-C. JifS b<li30~60-CT-$)So SiSCtt^SXtt 

«{i^©v^■rn©:&ffit.^Rfflb^#So SiS^ratt. 

ifi. l~100B$Kf&2.. 

[0 0 4 7] C©J;at-b-C4j5Kb/cp?<>U':ti>' H- 
[0 0 4 8] 



<\^mW- 1 0-2 0 1 4 8 1 
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*:^W^i^:^^^.©fi^lJ{cEa^^^^5*)©T•tt'&:v^. 
[0 0 4 9] «!|^!l£^^i4©fiiJ^J±. -f > > -fefte i: 
bT*©^{^T-fTofco ^ J iy>AOum\/mU i^ttmm 
± h '} -i; AlOO/zmol/ml, mm± h U AiigffiflS (pH5. 
0) lOO/^mol/mlSy'SS^Sr^trSJ&tS (1ml) T-pH5.0. 
30•C■r•10^SJ^■^<£^fofc. 2N^K200x£l<£^ADbTS 

Slc&fcJ^tJ^^iEbfcS' -'f yi/>^^£^fibfco C© 
^i^S/^;|fe{^tTmK{Cl/imol©5' -fyj^^^S 
^m-r^m^&^ 1 uniti:^«)fco 

[0 0 5 0] mm^:^v')m7mmfs^(Dm^ 

\t. 5' -'ryi>'>^?feaKi;bTJfc©^f'fffTofc, 
5' --f J i^>miOjuml/mU p< /NaOHiiSSirS (pH6. 
0) 100Amol/DilStJ^BS«!£^tfSi5«i (Iml) T-30-C-e 
&. 2 NmK200a^l ^^iD bTSJfSS:!^ 

itJ^figbfe-f ^'i/VSSfibfeo ^©^ipSJ&^f'l^l^ 
T l:9-ra I- 1 Amo 1 © ^ y > S ^j^R-r -5 fi S 1 uni t 

[0 0 5 1] ^'yi>>;50f5' -i-yi-vm. 

]SMMi*:^DV (HPLC) izji*). TIB 

©Ifef't^fCT^*? bfeo 

*^A : Cosmosil 5C18-AR (4.6xl50nun) fi^ti^^ 

^»*i:5iiiM ei^* U '!7A>''?^^7 7'- (pH 2.8) ^ 

;i/ = 95/5 
l/itS : 1 . 0 m l/m i n 
^iS : ^£ 

tfem:UV2 4 5nin 
[0 0 5 2] ^tzs -i Ji^>k},^(Dji';7U:tiyV^mn 
i:t-5?^'l/:t'>K-5' -jP^^;^T-;i'©^sKMf&lc 

h--5' ±83i:|5l^{CHP L CCi 

fJ^Wbfe, 

[0 0 5 3] SlSSt^J 1 t^bjy^^ • ^•;i/:tf::iB63fe©^ 
{47 7 r ^-Hf©*»Si:ffiK 
^7* h > 1 g/dU mm^^^0,5e/dlRTf:km. 1 g/dl<£ 
^WfSS^StgSfe (pH7.0) 50iiilSr500]nligP7^;^n(:: 

«bfe^;i':tf;7=.^ • "EA-fJ- NCIMB 10466Sr— a^gg! 

«b> 3o°c-ei6i)#MfiMJS«bfeo tgsijs*^e.iii/i:>^gt 

J: !3li]iRbfcBfi:*^l3,000g$: 1 LOilommm^ 'J ■t' 
A/t>v7r- (pH7.0) {c:!giiS.b> .4°C-r-20^MS§«6 

MasrfTV>a(*:sfia^bfeo ^!la^K^M'll^^SBbT^^ 

[0 0 5 4] C©^«»mMC30%iaWi:'5:S<t^tc 
a^rv^-'i^A&^JPbJt:. )i'C^^^{;:J;!3^fi!<,bfe 
tfc^Sr^fibfc^^ ±?»*Ktc60%fiaifni:^SJ:5{CfiK^ 
7'>t^'i;AS:iii0^inbfe, ^figbTtifc^Sja-ll^^gl 
T-^». lOOmMJS^* U 'i'A/'?'y7T— Cgpbfe, 



(9) 
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[0 0 5 5] z(Dmmmm^iommm* u -i^ A-'t.y y 

T- (pH7.0) 5LllMi>4mmm\^tz'^. ZOmMj^^* 
V-tpA/^'^y-r— (pH7.0) T-^JS-fbUfeDEAE-hg/^- 
;!/ 650M*^A (^4.lx22ciii) C:^-^ — 800mlCD2 
mmm:h')'t7AJ^'^7T- (pHT.O) T-i5t?^Ufe. 

[0 0 5 6] ccDr£t4ilj^{c. 35%saWi:'&'2.J:oJcSii 
K7'>^::::'t;A$:®inL. 35%S5$faia©20iiiMJ$lfK* U 
■^A>'t>v7T— (pHT.O) T-¥tB-fbbfc^5^;i/h3>t— 
(«53.1x26cm) HKW^-y-feo 35%gaffiA> 5,2 
0%fiaSJ^®*U'i'A>'N--y7 7'- (pH7.0) ®ii:«ae<j'5:?a 

[0 0 5 7] m^m^tiMib. SOniM^I^* ') 
7- (pH7.0) 1 LtJsfLSWbfc^. 50mMj^^*>Jr> 
Av-tu^^r— (pH7.0) T-^PtB{bbfet KD:i|r'>T>'^^' * 



16 



10 



*1' h*^A (05x6. Sen) 50mM*^e)300in 

mmti')'tJi^j^-jy7- (pH7.o) ®ieiiie<)«:gs5ugB 

[ 0 0 5 8 ] rSf4ia^<&M«>, KB^^^iafcj; tJig^U 
fco C.0DS!fgM5:HiLoadTM 16/60 Superdex200*5' A 

(7 7;i/V->7ttS{S) {>:?£Ab. 100iiiMA^?fe^tr50in 
Hj^^:^'J 'i;AA'>>'r-(pH7.0K SKMLOml/^tTS 

[0 0 5 9] Ji;±®«<^(c:J;ot> ^S^te^Stt^Tj^^ 
M«ffltilM J: t) «ieiO<Jt::iis<]10%(D[lIJR$T-i^55 

i^SSiic^fo SDS-pKur^"J 

[0 0 6 0] 
C^l] 





(unit; 




(unit/tng) 


1%) 


3, DEAE - h 3^^ — 
6 . Superdex200 


597 
568 
517 
394 
112 
63 


127,200 
122,210 
36^498 
1,121 
50 
24 


0,005 
0.005 
0.014 
0.351 
2.244 
2.630 


100 
95 
87 
66 
19 
10 



[0 0 6 1] mm.-^f\.fcmm\td^(D\i.m.^^ bTv^fc„ 

( 1 ) f^ffl : 4? 'J ^WmcDmmm^Pf^i. ^ h- 
icmm-^mMX^. ^^ly:ti^V-5' -mm:^:^=r)\^Tk 

to 

(2) &n^^^:mmm^&i^^\^^\^x\,t^x2mm. 

hU5}^';«!|^> hU^^j^^. T^h^^^^K. 30 
*U';7A, O, 0-i^7i^;i/^^7jc^, :t»;WN-^;i/ilS 
ji^mmi^Ty^e-KpA, *;^>'^•^;^j^^i;';f^'i;A^5^i^■ 

h'j4?u^$?^. y'hy^i'mm. -^^d- 

';>'j;Pf^K. 5'^->r >^i^>^s 5' 

5' -TT'-JVm. 5' 5' --^Ui^ 

Jim. 5' -->5=-i^;uK^® 5 ' -;3?^'i/3r^K*S'f^ffl 

(3) MilpH:5.2 mmm^S.J!B) . 6.5 (i^^JiXv^ 
;i/*P7jC:^^Sj&) 50 



(4) pHS^ia : pH3.0~12.0 (30°C. 60^®S) 

( 5 ) mmmm 35-cMfi 

(6) ©jg^^'tt : 30''c*-c-$^ (pH7.o. zo^mm) 

(7) ^a-f :^>sOTfl*^fij®^^ : ^mmmmt^m 
:^>maiz^?,^mbm^iii^ibti-r. aszk Pb2+. 

( 8 ) : a-^hV^y^ - (ISKgel G 

-3000SW. M'^-^±msh)c^*)mm.oootwm^ri 

■So 

(9) h^^m : SdS-TTsVTf^ U JUT = F 
^Jim^vmK: <t t) ^25 , 000 i: flLtB ^ *x „ 

[0 0 6 2] :^mmiitji >? \' ^o^mmm^isitiz 

{cit-«.-C20fgW±iSv^rStt^&^bfe„ ^wftfacDlft 
^— t?i:J;<— gfrsc:i:*>?> (Microbiology, 140, 1 

341-1350 (1994)) . ^mmitm^y *p^y 7 ^ -"nx- 

[0 0 6 3] \^timm±\'U^2:-l0g/dlRZS^-( yiyy2 
g/dlSpH5,5\ 5.0. 4.5, 4.0. 3.5©#pH®gf^:>- h U 
'i7AM-;7r-(cs§^b> c:ntc±i3«Ss^^gaS50un 
its/dl i: ^ 5 J: d ^ijD b tc » #pH $: Ltj^ifii^ 30'C 
T-6B#MSf&^fTV>. )igB#a<]{C^fiKbfc5' --r^s^v 
^OSS:«iJ^bfc. 55::fc\ ^J5K bfe-T > i^>^li, 5' 



(10) 
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V'>:^*siS< 'fcofc. 5' -'f y i>'>^®^]^{ClipH4.0 
OSf&^f^ Ase*>jai^As<}; < . 3 B#M®Sft;T-2.60g/dl 
©5' y '>>^As*figS«bfe, 

h 'J '^A>'^<;'7 7- (pH4.0) ^C^^U^ cmtcSlfifi 
4.0{c$ti#fL!fe*sf.. 30'CT-3B#MSjc;^-a-fc. Siotc 

[0 0 6 5 ] ±m.hrz?^^V:t^ Y\t^^Vt'y 

Y-b' -3i;^5";i/©5^T-:5f ^3^^> K- 2' 

[0 0 6 6] 
[S2] 



18 



51^ ^'2^v' K 




(§/dl) 




6' -Vf^t^yuS 


2.60 
1.90 
1.30 
0.98 



[0 0 6 7] HJEfiJiJ 3 ^jViS^'y • 'EJV:»~m^<Dm 

>y7 7- (pH4.o) icmmv. :itiizmmmir-mmL 

fc»^«ffi^50units/dIi:J5:S J;-5 (c^iD b, pHi£4.0 
t^SSif b'&Ase.30-CT-3B#F^S^5^-l±fe, SfcStCj;!)^ 

[0 0 6 8] \,^-rtioimmm^w^m\'^rzm'^izi)^s^ 
20 s/>®©s«aASii5*»ofe, 

[0 0 6 9] 
[«3] 





^fifes' (g/di) 




2.10 
2.72 
233 



[ 0 0 7 0 ] |gffi«»J 4 Jii^iU tT' • 
o^fi 7 J}- 7 r ^ -Hf tffi^ 

b > 1 g/dl, SfS^:^rX0.5g/dISl>*:^ifi 1 g/dl?£ 30 
^m-fh9^m^m (pH7.0) 50inlS:500mmP7^;:^n{3 
An> 120-C(CT20^KiDlS^^Bbfc, cntc. ^StSJg 
ilb^::3^$/a;'J • Z^^v^^:. JCM 1650?£— 
}g«b^ 30'CT-16ll#MJgMtgS|bfc. lg«MA>^>^'C>^ 
Sltcj; !5S<*;<£[H]JKbfe. C:®a<*iis<j3.300g& 1 L®10 
OmMjg?^* i; 'i7A>'N->v7r- (pH7.0) lc!®®b. 4*CT- 
20^ra*SW«Jfi!iS<£fTVi®<*;<&fiaEg5Fibfeo SftaMSra-il* 
^BSbT^^14iij^&|i!?g, ^i^iaattSM^iSSJbfcc 

[0 0 7 1] c:®^«amMt:30%§aioi:*ca iotc 
^^TV^^-i/A^r^iPbyt. JS'C»^6S|{C<t tJ^figbfc 40 

7'>^-'i'AS:JiSD^ADbfeo :^J5£b7£:?5tM?&ja'C>:0-gS 
(ci»)[p]JKb, lOOmM^S®* 'J 't7A/'^<y7 T-tc^^b 

[0 0 7 2] CCfflP^iftSrlOOiiiMiS^* U -j; A/n* <y 7 

7- (pH7.o) 5 L{c*fb4[ii3®*fbfe^. zommmti 

^)^IxJ^vy7— (pH7.0) T*¥^IB<bbfcDEAE-h3/^— 
;U650M*5A (956.2x35cm) — i^b^ 20inM^^ 

*';>i7A/'!';;7 7'- (pH7.0) T-5Jt?^bfeo ^IIKte^S 
<4tt^a?)ili^(Cfeofe©T% S^n^SrlUJiRbfc. 50 



[0 0 7 3] c:®?Sttffli^{c35%fa«Jt:)fe5J:oC^^ 
T>^-'i7AS:^ADb^ ::.ix-kZb%^mmm-r>'e-^ 
AS^tr20inMj^®:*)iJ "i/AM'V^r- (pH7.0) T-¥?SS 
fbbfcr^;i/h3>'^— ;Uy!3^A (05.Ox22.5cm) tCIiS 

«$H±fco cn<£35%fiaia*»e.2o%gawe!f^*'; -i^A/N- 
«^7T- (pH7.o) ©iSj^w^iaa^uiaT-^tiibfc. 
[0 0 7 4] st4iij^**«). mmmmti u -t; a/n->;/ 

7T- (pH7.0) 1 LC^t^biSWbfc^. lOOmMj^^ytj U 
■i'A/N->y 7r— .(pH7.0) T-¥tiefbbfeb Kd^«>7'/^ 
^■Y h*7A (<^3,0x7.0cm) fCO^iS^-a-feo Cl^xSrSO 
inMA^e)100niMi?lf^* U -^A/^^^/^r- (pH7.0) ©ifiJiaW 

[0 0 7 5] :i©^^M&10iiiM^^5!j ';•i7AM>;/7T- 
(pH6.0) 1 L}c5^biS:&f bfc^. lOmM^^f^* -i^AM 
-y^r— (pH6.0) T-^ag-fbbfeCH-Toyopearl?!) v A 
(«i2.0xl4.0cin) tcqSSgt-a-feo cn<£:OiiiMA>^300mM 
^fb:^'; -i^AS^tfj^^*'; -^AA-y 7r- (pH6.0) 
©*Safl<]JEt?iJSi3i2T-j§mbfe, c:©r5Sili^$:a«) 

[0 0 7 6] Jw±©^f^tcj:oTv mmm^^^^Tr^-t 

»^<£^«}fttb?S i t) ««ie<J{Cif«jl6%©[5lJK5^T-if«j60 
OfgtCjtgJbfco CI©*»S3a«t:}3(tSitr514St;'[5]lR 

^*«4{cs^-r. c©»^«a<i> sDs-jj^'jTi^'; 
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JITS, ^•«^^*l&^3t^^^•ri9— T-feofe. 

[0 07 7] 
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CanitAmg) 




2 : MM^mf^-- 60 %) 

3 . DEAE - h 3/<— 

5. t Kn^v'T^'?^^ h 

6, CM-Toyopeerl 


365 
340 
318 
232 
96 
59 


160,650 
138,S95 
30,440 
^661 
96 
43 


0.002 
0.002 
0.010 
0.347 
1.000 
1.36S 


100 
93 
87 
63 
26 
16 



[0 0 7 8] *SSI!^i^fcM^«{i^fc®^4H^;»UTV^fc, 

it) i^m-.^^ u mmmoi^imm-^i^^ ?) ^ ^3^ k 
■r. 

hU5i^'j^?s^. v')^^mm. "rv^^f-^mm. 
ti^)'^K. o, o-^yy j^=.)mmm^<^. a-iu^u;!/ 

';;J<->I>% ^TJi^y. T'r>>i^y. ^-tJ-y 

h'J/KU^^f^. hU^^ieS®. 7^h^;<<J'^®. -s^1t 
A. 7 3i:::i;i/e?^$^A'J>>A. 0. 0 -^^y i.~)\^mm. 

5' 5' 5' -<t^^Ji^ 

jvm. 5 ' - ->^i;';H^^® 5 ' - ^ ^ H 

(3) M®pH:5.2 mmm^^^m) . 6.5 (^^ji;^^^ 

(4) pHg^e : pH3.5~12.0 {ZO'C. GQ^mm) 

( 5 ) ^mmm as-cf^j-a 

(6) M^g^-lt : 40-C*T-S^ (pH7.0, SO^^O-a) 

( 7 ) 5j->^OTI^^JCD^l! : 
'^'3^>^^D^^ J:SrSffifb]K0{ime>*it*. Fe2+, Ag2+. 
Pb2+, Hg2+^fcWu2+tJ:o-C|Ji«$n5, Sfe. 3-K 

(8) : iSiiK^fif^^a^h^/^^'f- (TSKgel G 
-3O00SW, «y-ttS!ffi)K:<t tli^l88.000i:»ffi?n 

So 

(9) 1tr:a::i>i' h^^a : SDS-;ltiJ T^'iJ^br^ K 
[0 0 7 9] • ^)Vii=. NCIMB 104 



10 



20 



30 



40 



0« ^ ASjSif^ifei^rSlft it-^T30{gW±iSiVA?Si44 ^1- 

[0 0 8 0] trojgl^:^ h 'J lizAlSg/dl^itif-Y y > 3 
g/dl<&pH5.5, 5.0, 4.5, 4.0, 3.5©§pHCDSP^:h h 'J 
■^A/^^^/^r-fC^^b, cnJ3±i3CDSS^;^Sa?&50un 
i ts/dl h'&S.tdfc^iDUfco ^pH ^l:«S}^ b * SO'C 

S?®fi<&«iJ^bfeo 55:*>\ :^fiEbfc-i'ys>>^{i5' - 
-fy i^>KcDo^>f, 2' --i ^i^ymi&.UZ' --{Ji^ 

f. 5' --fy i>>^CD^J5!<;MjKttpH5.0©Bt{C«;^t 
5' --ry i^>^©g;^S«fittpHdsj;t)fg 

v^^ffl©;^^#ii5<, 5' --f y^'>^®^j^{±pH4.o® 

S/S;*<4^*sfi*)?as^a<JT-feofeo 30"C, pH4.0®S/ST- 
{±3B$raT-1.56g/dlciD5' --f ^ ■>>KA*^f!!<;S«b 

fee 

[0 0 8 1 ] |l5S0fil5 1:7 • T'^-y^^nfiS* 

^ S; 3 g/dl&gp^:^ N U -i? A7^• 7 

(pH4.0) (C^^b, cn{C||S6«»J4®SE^^gS<£5 
Ounits/dlt)5;S<t-5{::^iPb, pHS:4.0Ci^j$b:&*s 
e>, 35-C-C*3B$HSJiS^-a-feo ^J5Ebfc;5ti'W:tS> K- 

[0 0 8 2])feib\ ^JEKbfe^^ Ktt5f^'l/3r'> 
K-5' ^:t;^-7^;i/CD»^T-:5? ^ K- 2' -oiy^?^ 

feel's: iPofeo 
[0 0 8 3] 
[«5] 







^^fi (£/dl) 




5/ 




1.56 
1.05 
1.87 
1.22 



CO 0 8 4] USE^aje. J^S^ai'Jtr 

50 y > 2 g/dist5«¥^tt-¥«ii: bx h u ^ mm± h 



(12) 



l^mW- 1 0-2 0 1 4 8 1 



21 



22 



•y^r- (pH4.0) {cSg?U c:ntC||Jfifi?iJ4T-^^b 
fcS^^a S:±ia®^fg^ffi ^50units/dl i: Jfe i, i d 
minU. pH$:4.0{C«ij^U'5:Ase.v 35*CT- 3 ^HSiS^ 



* [0 0 8 5] ^^Ti^®«^®«-^^^;^&ffiV^fc^a-c^l 

[0 0 8 6] 
[S6] 









1.20 
1.79 
1.50 
1.53 



[0 0 8 7] mmmi ^ejia^^ • ^ejviJ-Uk&i^-b^ 
(1) NjfesgT^y^sa^j®*^ 

=^)Vi3^=p • ^)\,iJ- NCIMB 10466©^|fflflaatB^tA^ 

■a^DlTC^yyuy (Milligen/Biosearcha^) iz 
l!5Sc?-y-v Prosequencer 6625 (Milligen/Biosearch?± 

m) *fflvTN*ji®®7'^y^gE?>j$^^bfeo mm 20 

[0 0 8 8] (2) ^147j|-;^7t^— IfSn- FfS 
)te^?£^tf D N ABJfM-O^IS 

^;i/:*r;f^^ • NCIMB 10466(>Dlg^®i*;*»?>Murr 

ay and Thoiiison®:^^ (Nucl. Acid Res., 4321, 8 (19 

80)) izm\ m^t^DN Aimmi^tzo :int:mmm 

^Sau3 AIT-gl5^^3-|?b&». 3 «l?5JgigeSj^/C> 
:a-SSf3j; »3 3~6kbp®DNAWK-^£;9-iiib;fcc y^^. 
K K-ii/^-pUCllS (^jijittSi) ^mmmmBamU 30 
IT-lffllgfb^ SB^^>fPbfc^fet*:DNA»f>ti:m^-a- 
to DNA®jgijg{iDNA^'ry-i^3>df >y h (^S 

f#?>n*:DNAS^ii)^fflV>TSl*tCi»j:t'>:ii'; b:F 
• 3>; JM109 (^ffiiittM) SrJ&Ktel^bfco Ji5Ki|g^ 

-T^-f >ybT4W$-i^•^ jSfi^^'Tr^'J-Srf'^JSgb 

[0 0 8 9] fl$Hte*^i*«**bfeJS?5JS%0«®t^ 4 
mM p-::i hD7:ii::i;U«IK25t;«100iiiM ^JJ^/NaOH 40 
/t^;'^?'- (pH6.5) S:^trS^SM?£ag^ 30'CT-15^ 
^{S^abfe. tfrStt^^SbfcBtt. p 

-- hD7xy-;u&^6ibTltfe^^-rfc»s cinSr 
Jitii:bTJi$Kej^<*^iltRb>to if<j20,000ttO}i^Klg 

7 T ^ -4f mttS:^^ bfefl5K!|E^<*;30*fe*sf# e>tvfco 
[0 0 9 0] 7 3t-y^7T^— t?Stt4^3Kbfc30tSfe®J^ 
Mtelfei*:S:#3nri-^5-S|b> 7> tTi^ U >100/zg/ml 
^fe^trLtg%2.5mltg«b> 37*Ct?16B#KlSilb;t. 
JS«MJ:!3«Bb}tM<*t-r>'->>2g/dlSVt:D^^ 50 



i-h^) ■>A10g/dl^£■g•^rl00lnMiP^:^ h J t>h.n^),yr 
— (pH5.0) 50//l$:^JPbs 30*C-ei6B$P^Sit;SfT^ 

fzo HPLc^*ft:-r 5' y •>>^®^f!Kst^m 

b. ^®lE^fSttSJ^oB1*^^Jj?bfeo ^®JSS. 
Kte^SttSr^vb. BS<J®^tt7 3i-;=^7 7'^5'— tfiSe? 
* $tr D N A »f >t S ^ S i: ^ n S ff^Ktei^lff 5 

[0 0 9 1] |I5£«^J8 ^^l/itf;?^^ • =^)\,iS- NCIMB 1 

%Mm'l-(:\^^iXfz=^)\'i^^^ • NCIMB10466 
4*^14 7 X 7 r -Hf 3te^ ^tr D N A irK- ^ 

(Molecular Cloning 2nd edition (J. Sambrook, 
E. F. Fritschand T. Maniatis, Cold Spring Harbour 
Laboratoty Press, pi. 25 (1989) ) J; fj 7*^ ;^ ^ K 
^^Sib^ If A$nfeDNA6W)t®«?«fSff ot. tt. 

C®7'5;^? K&pMPI501i:^:gbfco g^^bfejf 
AD N A»fM-®SiM»^«bia^0 3 (C^-r. 
[0 0 9 2] ^e>{C-y-r^'D-z:>^t: J:»3. w&.y ^ 
^7 7^5'— tfiSe?«^^&PI^bf::i^«. $lJRSffiS^Hi 
ndlllfcSiJPSP^E.c oR IT*tO»3(±l^n.51.2Kbp® 
& ^ ® WM- 7 Ji- ;^ 7 T - -tf ite^ As^* 
nsciiAs^Ni^^nfc. ^CT-JSaSE^JO?*^®fc» 
{C, c:®1.2kbp®»fW-^:H i ndlllSLKE c o R IT- 
«J»fbfepUC118{Ciig^bfc7'^^ ~ KDNA^^^b 
fzo pMPI505i:^:gbfe:i®7"^^^ KDNA^£fflV>-r 
m&{c:j;!?:n'>x>; • rnj JM109 (^jBii (tt) 
Si) SrJi^Ktelfeb. ^ti$:100//g/ml®7'>t:i/>J 

[0 0 9 3] pMPI505&«^&1-i,jii>i'J tT' • 3'J JM 
109 (SSii«) ®BS«gS«;J:»3T;i/* 'JSMtSfct 

f) 75:^5 K^£^ssib> «aia?ij®i*^?feffofe. jga 

ia?ij®?^^{±v Taq DyeDeoxy Terminator Cycle Sequen 
cing Kit (7'7'-5i' Y jlrl XtiMl^m &fflv^, it 
yii—<b(Dl5^ (J. Mol. Biol., 143, 161 (1980)) C 
tJeotfrofeo i*^bfc:t-7'> • •;— T^'T >if -yv 



(13) 



<^mW- 1 0-2 0 1 4 8 1 



23 



24 



-A©JMSiE^j&iaj«jmia?>JS^2{c^xUfeo ttz. c 
fc. J*iS»^®N*iS»±iE?iJIS^3{c:^x$nse3?iJ©21 

<Z)SDS-PAGECDiSmi:J;<-i!tbfe, a±®Jig^ 
T-fc2>i:|5l^bfc. 

[0 0 9 4] msm^u T 2. y/mmm^^iz-oK^xma 

ttEMBLSy^SWI S S-PROTT*feS, ^CDiisg 20 
i3?|JSiE?|JII^2(c^^$^^S«SE?U{±^ BE»l®* 

(Thaller, M. C. et. al. Microbiology , 140, 1341 
(1994)) T-{i> 54Sg®GASA, 72Sg®GASA. 276 
SgOTd^G^ 378SgC0TAsC^ 420SS®GAST, 52 
5SgCDCASG> 529#g®C*ST, 531SgCDGASAT- 

ifi:[B]--efe5:ifcAS4aJD^L.fco "T'S: 
KJ^J«iH^J#^4{C^?nST^ y^@H?iJiP?>!& 30 

NCIMB 10466OK147';j-;^7r^S'— tfite^T-^-So 

[0 0 9 5] J&iJ, milii*®aK{±249fBCD7'$ y^A> * 



^CDgH^J*»e>^«^nsgeHffl^?fttt27.0 

(0 0 9 61 St, pMPI505$:Ji->i'J tT' • n U, JM 1 
09{C»^$-^fetSfe(i, AJ13143i:^:g$n,s 

^23B^tT•x^^^^f^l^^^x^x^^s^ip^^3f^m (S5ii# 

^3 0 5 B*S^M!^-^<HrfJS-Tg 1 S3^) tc 

P-5422*s^^#$^^T^r^-5c 
[0 0 9 7] ^mMQ t;U:)tf^^ • -e^l/ytf^ NCIMB 1 

HJSe^J 8 ttfllllbfcJii^a^ >; • Z3 'J JM109/PHPI 
505S:T>t'>'; >100/^g/llll:5U'I PTG ImMSr^trL 
tgtt50mlt:g|lb. 37-CT-16^Hm«bfe. ^tg^jftA^ 
^^Ait^^miz X. !3 :£aA^7j<T- 1 HJiJE^ b 

B<*^5mlCD100iiiMe¥^i;'J'i7A.'N*>v7 7'- (pH7. 

0) tisiisb^ ^'cxzQ^mm'^m.^m^n^^mmi. 
[0 0 9 8] nibtifzmmmm\i^WL(Dmmw»m^^. 

KpUCll8-t-|H]«|{cJi5KteJfebfc^->:<i:J • 
3 'J JM109Si;f^;U5tf^-7 • ^:;i/p!J::iSS^1*J: t)iSSb 

t^Nbfco Jii>-xU • 3'J JM109/pUC118r-(ij^^ 

jHiog/pHPisostttvi/j!/*^ • ^jvij=.m^mzit^ 

ffll^;mA^^aiiAbfeDNA»fM-*S3i'>3i'; tr • 3 U t 
-I T®f4 7 ;^ 7 7 ^J' — t? bT V S c: i: 

[0 0 9 9] 

mil 







• ^/^:3tr= NaMBl0466 
y t r • 3 5 JM109/5MPI505 


i 


..2J0 



[0 1 0 0] |gSS«?iJl 1 t7 . T'^y^o:.]^ 



(1) NMmTs.y'mmmo^^^ 

'J • r-? >y^':t JCM 1650®M*fflBatttBMA» 
e>*«^bfeK'tt7;*-X7r^— IfSrD ITC^>:rU'> 
'Ji;x>/yW:i-1^— ^^ttSSJ) JC^^^-B". Proseq 
uencer 6625 (^ U >/n-r 3j-tt- ^ttlK) S:fflV> 
TN^SgOT? y^ffiyiJSrg^^bfc. i2?ijaE?iJS-^5 

[0 10 1] (2) tf^n-K-r?. 

^•>:ii b7 • <;'^5'Ji JCM 1650®JSSBf**>^Mur 



ray and ThoinsonCD;^^^ (Nucl. Acid Res., 4321, 8 (1 
980)) lzm\ ^fei^DNA^&ISMbfco Ztl^Sau 

40 3 A I fSB^^s? b:t^^ iy amm^i^mj&'t^^miz 

5 3~6Kbp®DNA»fK-<&:»i®bfeo :7'^::<^ K^i? 
^'-pUCllS (^Siitttia) SBamH I-etUBf b. SB^ 
^«¥bfc^fe<*:DNAKf^i:ajg$-a-fc, DNACaifg 
(iDNA^-f >3>dr>y h (^?iiitt^) ^&fflV\ 

■^i^^&fflV'iT^^tStc J; bT • 3 ij JM109 (^ 

100>ag/mlSr^trL«^tgSb±tcrL'-7^'f ^^/bT^ 
50 [0102] fl5Ktei^«i:©^W bfc^^tgflfetDRHtc 4 



25 

(pH6.5) Sr^trSt&tS^a^v 30*CT-15:^ 

[0 10 3] l?rSfS&^3gUfel4^cDJB 

- (pH5.0) 30*C 16^WS/^;*ffo 

f^o HPLC^WtCT 5' y'^>>m<D&m^^tii 

CO 1 0 4] USS^^J 1 2 J^->i U • 7'5"i'i5'ct J 
CM 1650fi*^'t£7;i-^7r4'— lfJte?®^»iB?ijO 

iiSE0»j 1 1 ■r-f#?)nfcjii^i >; • \y ^'^^ jch 

1650 S jfe^fi 7 ;^ 7 r ^ — tf ite^^S: ^tr D .N A »f ;t 

i^(Dmm-^n-^tz. dOr^X- KSpEPI301i:^:SL 
5 (c^N^o 

[0 10 5] ^^i:i^y^vi-=.yviz^*)m^y*x 
yy^—iimB^mm^m^vtz^Ms mmm^c i a 

I fcBamH ir-W>)ttJ^*VS2.4kbp®:^g?®IWM-ff) 

^nfe. ^'T-^M3^JOgt^©fe«)K:ig8ff>^-SC 1 a 
I^lJfB amH IT-ttJBf bfepBluescript KS (+) 

bfeo pEPI305i:#^bfc:i®7'v;X^ h'DNA?£fflV> 
T^l£{Cj:!3Ji->xi; tT • JM109 (^jljgSa) ^ 

mnu^Vs cn^rvi^j^'j >ioo/zg/mis$tfL* 

[0106] pEPI305§«Wf-i> J^J^x >; hT' • n U JM 

bfe:^— r> • T^'Tv^ • 7 1/— A©^ag23^j^E 
7^i^^J<£iE3?'Mi^?lJ#^7^r^^bfc. ^ 

(DTK J mW3\ ^ O N T ^ > ^iE^iJ i: ^ 
±{C-gl-r5E^JAs*abfco »SffiS^®N*SgttgB?iJ 
SS2?iJ#^ 7 ®E^J©19S @® D ^' >> t>Mi& b 



(14) iRfgB^ 1 0-2 0 1 4 8 1 

26 

**;gaS®EJHJT-$>?). lSg©^-5=-2r-:^>Saipf>18 
#S07'7->S»*T-®-^7-5^ KJ±rail?^{CB?5A^Fn 

7^ yi§g2^J^ffi?imgE?iJ«^8(C^bfc, ^tlitJl^ 
ffl^ixSmgSfgaa©^3-^att25.1drD^jr;u h >i:»tii 
^n. l»S!P^SDS-PAGE®J^«i:J:<-ab 

H!te*^«:A^«¥^te:^rSffi4^-rci:*»5,*:^-7*> • 'J 
-T^'T • 7 1/— Aligfl«J®^tt7 2|-;^7T<$'— 
10 r3-K-ri>ia^T'feSi:|5]^bt:o 

[0 10 7] t-*t)T^, i25tM«^8{c^$n-ST^y 

tT' • r^«;^iJ':ii JCH 1650®^t47;t>^7T^— t?j@ 

[0 10 8] J^SBE?iJ, 7'5.yKS^^J#^{c•:^V^TgE^Q 

ttEMBLSU^SWI SS-PR0TT-a&.5. 

5DNA{iff«T-fe5Cfc*S5iajB^b75:» ^jte^Cn — 
20 H-rSBufg<*MaHfi249ffl®r5yi?*f>J5g»3. ^© 

[0 10 9] T5.7M?'J=&>^^COV^TgOT®ia?lJ^:® 

(Providencia stuartii) <r>W!&Ly 7^ 
7r^— ift77.4%. IIJE0ij8®^;ubtf^^ • t;i//tf- 
(Morganella morganii) ®^'|t7 3i-;^7 r^ — -If i:77. 
1%> -y-;!/*^^ -f^tAU-^A (Salmonella typhimur 

ium) comity ^:^yT^— -at A4.3%<Dmm^^7nL 

30 fco 

[0 1 10] pEPI305S:a:i^i ij tT • n 'J JM 1 

09lC«fif^-a-fc1*tts.AJ13144i:#:g$:n. ¥]E!)(;8^2 

M23Bf'tT-xiiifit^ei^^^x^xss^iiff^m immm 

^3 0 5 B*H^M!fto<Krfi^-Tg 1S3-^) 

P-5423*s^^#$^^TV^?). 
[0 1 1 1 ] ||SE0?iJ 1 3 :x.i^3LV}^y • y^y^:ii J 

CM 1650 fi3l5®^^47 7^;^7 7^-^figg?®^iKCJ; 

40 mS&m 1 2 T-f^fig b fcJ^ i U t • =1 U JMlOg/pEP I 

ZOb^T>}^i^V ymue/mi&v^iPTG im^^tsL 
tgSbSOmllcgffflb, 37-Cf l6ll#Fatg^bfc, Ktg«?S*» 

tzo mii-^5ml(DlOOnHmm:^^)'t'J^->^^yy7— (pH7. 

0) tcsssb, 4'cx-2o^mm=Sf&mm^n^'^mti-^m. 
. m'x.tzo m^WL^T^'i>6^m\^x^m^m^-&^^ . mm 
naatH^iSisssbfeo 

. [0 112] 'mtonfzmmmt^\iLmo:»mtm.^m^^. 

zr^y.K KpBluescript KS xmkViWm^^hfz 
50 U br • 3 U JH109^iJ5J^>iU • 7"^ -y^ 



(15) 



10-201481 



27 



28 



luescript KS 

■otto —'fS^ 



(+) 



bfe. j:^'>i >; b7 • 3 i; JM109/pB 

i 'J tr • 3 U JM109/pEPI305(i3^ 
>v^jiif^«fe}Clt'^TJtrSt4T-120fg * 



7 r ^ — I? ^ ii5^ ]S UT l< ^ -5 C AS ^ n fc o 
[0 113] 
[«8] 







y t r • -f^^^:^ JCM1650 
31:^3: y t r •=» i; JM109A>flluesatit KS(+) 
y t T • 3 1^ JM109yfEPD05 


0.264 



CO 1 1 4] ||Mfi?>Jl 4 ai->:t<J • >y^3i J 
CM 1650 fi5l?®^ffi7 2|-^7 7'^-Hf3@e^«it»S:ffl 

boj^^:^- h U -i? A12g/dl2fcJJ''r y i'V 6 g/dlS:100iiiM 
If^:;'- h U -i^A-ZN'-y^T- (pH4.0) tCg^L^ C^xtc 
±ia®3^->aL >; t r • 3 U JM109/pEPI305cd®«:S:|I2 
jSS<*aaT-200mg/dl i: ^ 5 J: 5 {C ^ia U> pH44. 0(c 
«litL55:A5e, 35-CT-10^raSlSS:ffV>. /SB#S<J{C^J5E 

[0115] 1 5 mWL:^:^y')\^my^^mmm^ 
njE^^ji asu^i 4{c^Nbfc<ta{c:ti>'i'j tT' • 

«-r?)o bA^b^ :£J5)obfe5' -l'>'i^>^*s^'|47;4- 
^ 7 r — fe- g f 5 7^;i/*a7K^^tStt 

feSSKtA±±Ase>:fev>Ci:*s!f!]BJbfco ^CT-|IJ6«?'J 
1 1 (CT^D — - >^bfe:ii->iU br • «y^:r.a 
7 7 T - 4f P C R ^ « V > .5 gl5(55[i|^ 

MW^SiStc J; ^) ^S&a»AbS5|g®i4KoaftASfT5 
bfc. 

[0 116] DNA^figgH (r7-5>f bVW:^i>;^7^ 40 
KMUT300, MUT310;5miUT320^-en-etl^JE£bfeo 

[0 117] ^mtbTHifif^iji z-c^Sbfcr^;^ $. 

KpEPI305 Ing, :/^'f v"— i: bt M137"^ 'f ^— R V 
(SffijgttK) SVMUT3103t■•;=^;?^^:J^f=•^*§2.5^^m 

oisr;f^5' -vi^DNA4^';^^— tf (SjijgttfS!) 2.5^ 

->yh^&dATP, dCTP, dGTP. dTTP#200>uM. rm.ti^)'^ 
K 50iBMSUflgfbV;7^i>>i7A l.SmM^^trlOOiuM h U 

(pH8.3) 100//l{C^iDb. 94-C?&30 50 



#\ 55*C$r2^. 72*CS:3^9-©itl'^;U&25[p]i^!3il-r 
P CRSiS&fi^ofco PCRSic;tt-t>-— ^'5'- 
PJ2000S (Sjfjitt^) S:fflV^T^f^^:. *feS'Jt. ^ 
^iibXr^X^ KpEPI305 Ing, T'^i'v— tbtM 
ISr^-fv-MS (^rSigttS) >StraUT300;^-';rf^^ 
U:^? ^•#2.5/^molSffl^^-r|B];fi6{CPCRS^£;S:^f■^ 

fco ^n-e-nfflSfSM^fevi' ^D;^tr>*^AS-4oo 

T-v^-v-SlllsSbfc. 

[0 118] ^n^n®PCRSfS?Sl //l^dATPs dCT 
P> dGTP. dTTPS200AM, ^•fb^'J'i'A 50mMSt/f:^fb^ 
y^f-iz-i^A LSmMSr^trlOOmMh 'J;^— ^K^gffiM (pH 
8.3) 95/zl(C^iPb. 94'CT-10^iDSa^> 60^P^AMfr 
37''C ^ T- b fe^, 37'CT- 15^«ffi b'NT^ D - J^fl 
Ji^fiK^-y-fco cn{C<5'<>;7DNA^U^-7— tf2.5^- 
h?:^;!jabT72°CT-3^Si4;i£fTV\ ^"r^-i^m^ 

UtM137'7 -f V— M3#2. 5/zmol 4^iD bTs 94"C S30 

P CRS^&^rff-afco 

[0 1 19] 2[lg®PCRSf&©^&J5)(;i^S:C 1 a I i: 
BamH I T-tB^f^^ — p d :t;;UAtttH b> 
j:^'y-;i/«:iSbfeo c:cDDNA»f>t5:C 1 a I i:Ba 
mH IT-iiUKfbfcpBluescript KS ( + ) {Ci^-&b> 
nfeT-v:?^ ~ h-DNASrfflv^tSffit J; !3 j:->x 'J bT 

•rj'j jMiog (ssjIss!) ^fl^Hig^bfco cin^ioo 

[0 12 0] Ji5K!|Ei^(*;J;!3 7';i/*iJ^BiS{cJ;f3 7'7 
eK®74SB©;5^'J ->>iSa (GGG) AS/':^/^^ :^>^ 

m& (G*A«T) izm^hrz^mmy^:^yTi'—^^a 

^tr7*^>^5 K^pEPI310i:^:Sb;fe, 

[0 1 2 1 ] ^Si: bTpEPI305^ 7"^ V— i: bTMUT 
300i:HUT320:t U 5? bsff^ H ^m^^xm^(Dmff<C 
^*). J5£^MaS©153Sg©l' VU^ i^>^a (ATC) 

Asxw3i-^>^a (A*cc) izm^Ltz^mmy 7 

^J'— Hf^^-h'-rs^SSiSG^SI'^fiSbfe. :i©^M 



(16) 



nmw- 1 0-2 0 1 4 8 1 



29 

Site^^Sr^tfr^;^^ KSrpEPI320i:#^bfco ^ e> 
izm^t LTpEPI310. y^-f^—t. bTMUT300i:MUT32 

SaS©74Sa®^'Ji'>Sa (GGG) Asr;^y^5^> 
(G*A*T) tc. ISSSiC-f VD'Ti'V^S (AT 

c) *s^^3^^>^^ (A*cc) (cMj^Lfc^^M^,)-;^ 

[0 12 2] ^^x^n<D^MSa<g^*#tr7-5;^^ K 
i^Xi^tz^iy^L U • n >J JM109/pEPI310> 3i-> 
X U tr • n U JM109/pEPI320s ^S^x U bT • 3 >J 
JM109/pEPI3302iirif^^Ktt7 7 7-^— tfjge^ 
^^^trr^;^? H?&2g£Abfex->aiUb7' • 3U JM109 
/pEPI305ST>bS/'J>100>ug/mlSl5I PTG luiM^ 
^trLtgAfe50ml{Cg!ttU> 37'CT-16B#r4^« Ufeo ^Ig 
HffiA^ e,a't>^g|tc i tj ftto, ^S:^iSzkT- 1 ID 
iJErtU&o B<*4 5mlCD100mM^^*';'i7A>''^>;/7 7— 



30 



10 



* (pH7.0) JcS^Lv 4•CT-20^F^^g#ig^^!].a$r^fV^®! 

7^ MQ7k^mis^R zj^mm^^is^ * pH4 . o t t sij^ 
[0 12 3] m^mt5^xfmm^^7-j\^i]u:^^mis^i& 

T ^5' — if H it ^ T <g < o T V > fe o 
[0 12 4] 
[*9] 



















pEPDOJ 


2J8 


0.132 


18.03 (J 00) 


pEPBlO 


0.26 


0.019 


13.6S (76) 


pEPD20 


0.88 


0,123 


7.15 (39) 


pEPD30 


0.42 


€.070 


6.00 (33) 



[0125] mmm 1 e mm^::^y'j\ym7K^mmi^i& 

JMlOS/pEPISlO, aii^xij tT' • 3'J JM109/pEPI32 
0, j:S^xi; • m; JM109/'pEPI330JfcUfi?^MiKtt 30 

01 'J b T • 3 U jmO9/pEPI305 $r T > tr U > 100 >tz 
g/mljRi;? I PTG lInM*■§tfLtgm50Illl^CgEaU^ 37"C 
T-16BSF^tgSUfc. 

[0126] }:;i:imm± h 'J 'i' A12g/dlZfct;f^ y >>> 6 
g/dl^mmi-hV't7A7iyy7— (pH4.0) H^/^U 
c:ti.(c±gBlg^T-f#^:3i>>x 'J b7 • 3 ^m^cDMi^ 
^$£^BttfiST-200ing/dl i: J; ^ {c^^n b. pH$:4. 
Olzmt^lytat^^. 35''Cf32B#HS/c;t:^fV\ jgBta«]{C 
^fiXbfeS' --f y-i^-V^CfiSraiJ^bfco iig«SrllI7 40 

[0 1 2 7] |2I7cfs iiEliJiS' -'fyS^V^OSffi 
(mg/dl) filWttSjS&^ra (h) SfcMSiiJR 
ffJ(±Ji'>x ij bT* • Z3 U (Escherichia coli) JM109/pE 
PI305. MStoH:^JKfi:xi^aL"; bT • 3>J (Escherich 
ia coli) JM109/pEPI310. eftgRBttnijx-x >J bT • 
3 1J (Escherichia coli) JM109/pEPI320. filfetEH^ 
JKtixi^x i; bT' • n U (Escherichia coli) JM109/pE 
PI330O&H«:SMffl bfcS-^CDSf&CDJt^^^f o 
[0 12 8] i^^:n>^7^;UAD2k^®?rS<4igTS^j4>';i- 50 



-r y '>>^O^ffiSiiB^C:^b"V^T{±^J5)4bJt 5 ' Ji^ 
>®©^^i^SA5®TbT43f)> ^cDi^^tbT 5' 
--f yi->®®JR*St>-S«a*SfqI±bfco 7 4SSCD 

1 5 s^a©-^ vn'ri>>^a*s-en 

Mzmm^y.7-)\'ii^ii^'9tmr\'&.^-vmm&.yity^ y^^ 
— i?ae^^i^^^i/x u bT' • 3 1; jmio9/pepi33o 

*s«^)SV^5' --Yy S/>^OSMS^bfco 
[0129] HJSfi^iJ 1 7 ^K:tX7^;i/ijD7lC:9-«?S'ffifS 

?aG^i£^tr>^5':^ ? KSzSAbfe3i->:n U bT • n U 
JMlOg/pEPISSOSrTVbi^ >J >100>ag/nil2ktJ' I P T G 
ImM^-g-tf L^:«650nil{ZS«b^ 37*CT-16^P^ig« b 
fc. bD^^:^ h U ■^7A12g/di;5fcI>*ji^^S^<*t bX-f 
^T-^f>>. 'i7t;i?>X{i«>^2;>6g/dl^lO 
OiiiMfi^^:h h ij -^A^N'-y 7r— (pH4.5) {C^^b^ Ctl 
{c±i3®BftS$a®Bi$aaT-200mg/dl hJfe S J; ^ 
»b, pH^&4.0t*iJ^b3feAS^. 35'Cf32B#WS*&^ 

■a-Tto ^fiKbfcpf^U'PtS'K-s' -mw.:^7^7-)\/a:>m. 
^aiots^Nbfco jS*, :tfiS;bfc5?^^i'3j-f=-K(ijfi^ 

[0130] 



31 



[Si 0] 



3t ^ ^a^•> ¥ 




(g/dl) 






7.45 






4.77 


!> y y> 


S ' - 5^ y t^A-© 


8.93 




5' -i^^t^/US» 


6.60 



[0131] mmm i s j^®i;^7^>»i/in7X^S?rS14fi 

JM109/pEPI330$:7'>l^i/ U >100//g/nil^it>* I P T G [0132] 
ImMSr^tf LtSflfeSOmltC^® 37'CT-16B#F^tS« b [S 1 1 ] 



(17) i|tlB¥l 0-2 0 1 4 8 1 

32 

AXtt*;i//U;i/«|^$^:^ h «; -l7A12g/dl?£100mMK® 
U'i'A^t-y^T- (pH4.0) {cSPb> cmk:±i3 

OB(t^^£rSg*IB^*afiT-200mg/dl t'fc 5 J; ^ tc^JliD 
pH$:4.0{C«gJ$b5S:3!)S?>. 35*CT-32B#raSft>^-a- 





^^5' -W'y-VVKE (fi/dl) 




5.96 




8.S4 




7.6Q 




7.73 



[0 1 3 3] Sllfi^iJ 1 9 J^i^i >J bT • J 
CM1650 S3l5«ff*a^MM^f4>';*-;^7r;$'— tfite^ 
<fcr>-^P§J^147 31- >^ 7 T ^ - • t?3te^©S5^ 

HMfii^J 1 9 ~ 2 2 {C43V>Ttts ^ U:tiy V'^CD^JSk^ 
^rSf4®SiJS(±*®^f1^T-fTo fco I' y >40Amol/in 
K bDjll?^:^ h "J .j7A100/zmol/ml. BP^^ h U 'i' 
«M (pH4.0) 100>umol/ml;feit5P^*#trSi^;?t (Im 
1) T-PH4.0. 30'CT-10^Si^;^fTofeo 2Nig®200>ul 
$:»brSi&?feff±bfc^. jS'C^iS'gSlc .t !3?i5E^^£l^ 30 
j^Kte^Sl«5(cJ: !3^J5Kbfc5' -'r >'->>^^± 

iBo^f^t^r-^s b fc o c ©SiipH/*;^{4^}c T 1^9-M {c 1 u 

[0 13 4] ^fe. ±f3©m£DS^&lfef'|^{c:43V^T>f y 
>iS]S & lO*' e> lOO/imol/ml i T-^fb^ -a-Tii^S^ei^ 
f514i£Sll^bv Hanes-Woolf7"D >y h (Biochem. J. , 26, 
1406(1932)) (Ci t)^JI^!|g;^MJiStiJ{t-5l' ^ i'VOjg 

[0135] ^jjE^i. J; a {cUMfii!! 1 5 tzfBlgCDJ? <5' U 
;*-e^h--5' -^^KjiX-7=-;i/©^jg14*S[ql±bfe^MM 40 

Sfl[CI^±bTV^5^i:ASB^e.ip^c:/cCofc, -^ciT-*^ 
^ e> ^ SSs^oeJr^ ;&fT o fee 

[0136] ISM^iJ 1 5 {C|3«® Ji'>i 'J bT • 7"^ >y 

;j^jijCMi650 ^^m^mm^y^:^yri'—m:=i 

— Kt-Siae^^<£$tfr^;:^^ HpEPI305<&fflVA. 50 



■Sjte^Sf^SJbfc. pBPI305tt3ii^i fJ}iT -y^^y 
^'3iJCM1650 tft*-rsif^M^ffi7 5fX7r<5'- 

-tf * :3- h--r^>se^^^tf> mmmmc i&i i^mm 

^^BamH 1 1*^ t) ti}^n^2.4Kbp® A&^OD N A 
»r>^■*^ C 1 a ISW^BamH IT-^BfbfepBluescrip 
t KS(+) (^ h^5^i^->ttiSI) {Ci^^bfcr^^^ K 

[0 13 7] DHA^mmm. (ry^^ hvw:^->^5=- 

?iJS{C^1-E?ljCD5f U ^ KMUT300 (K^JSSB 

^J»-^ 9 ) , MUT310 (SB^iJSiSJiJS^ 10). MUT320 
(SB^USffi^JS-^ 1 1) . MUT330 (i2?iJ«ia?iJS^ 1 
2 ) . MUT340 iWrn^WS^m^ 13). MUT350 (E?iJS 

BE5lJ#^ 14). MUT360 (gE^USSBJtJS^ 15). MUT3 

70 (i2^J«i2^J#^ 16). MUT380 (BE^J«iB?«J#^ 1 
7) iJitmUT390 (E?iME?iJ#^l 8) §:^J5Kbfe, 
[0 1 3 8] ^Mi: bTpEPISOS Ing. v— h b 

-CM137'^-f-x'-RV (SSjittS!) *JJ;miUT310;^'; 
^ U:^^ Kg^2.5//moli3J:t;'^ >y ^ D NA;J^ 'J p( ^ 

—I? (SffijgttS!) 2.5^::i-y hSrdATP. dCTP. dOTP. d 

TTP&200AM. 

[0 13 9] ^^^ii.X^W^y^i/^'i/^K l.SmM^^ 



(18) 

33 

trioomM hV7.-mmmmm (phb.s) mjun^ma 

[y. 94•CSr30l^>^ 55°CSr2^. 72'C?£3^CDit-f ^;!/S;25 
iHli^tJSf P CRSi&^froito PCRSJi5tt-b--v;i/ 
1J-i'i'7-PJ2000S (SiligttS!) ^&ffl^^TfTofco $ 
fcSUt, UTT"-?;:^^ KDNApEPI305 Ing, 7* 

v-t LTM13r^^v-M3 (^ffiagtt^) isJ; 
miUT3003t-U rfpf^^UsJ-^^ K#2.5x/inol^fflV'>T|B]atC 

>*7AS-400 (7T;i'Ti'7'aM) SfflViT'Tv'l/ilSjl 

[0 1 4 03 ^n^tl®PCRSfBm//l*dATP. dCT 
P. dGTP. dTTPS200/zM. mib:^^)<t^A SOrMH j^XJ^Mit 
v^/^->^7A 1.5iiiMS:^trl00mM h'J;^-m^ig«M 

(pH8.3) 95>ul{C^jDU, SA'CX'lO^mm'^. 6o^m 
A»*tT37*C*-r-J^ai Ufc^. 37*Cfl5^«ig U--v7='D " 

5j.:^u; b^^inUT72*CT-3^SfS^&fTV\ ^7=-D-;^ 

V:^5J:UtM137'^-i' x'-M3#2.5//mol§^iDUTv 94 

•c^3o«j^ 55°c^2^. iz'^^i^^co-^-i ^ )\^^immr) . 20 

S-rPCRSfSSrfTofe. 
[0141] 2[HlB®P CR£jt&03fej5Eii3S:C 1 a I i: 
BamH I T-^8@t^7 — D D;f:;i/AatJB 
Ji^y-;i/i^:gS;bfc, C®DNABf>T-$:C 1 a I i:Ba 
mH IT-^Kf bfcpBluescript KS ( + ) tCiS^-^b, f# 



!NfM¥ 1 0-2 0 1 4 8 1 
34 

7 • n U JM109 (SffligS!) ^Ji^Htei^lbit. d^i^l 
OO/zg/mlCDT^t^-U >$:$trL«5cJg«6±{C7'^-7^ 

ffV\ @fi<30^S^SM^fe$nTV^5Ci;S:fii^bfeo :^ 
SgB?"J©^^<i Taq DyeDeoxy Terminator Cycle Sequ 
encing Kit {7zr=> Y -tT Xti JV^tW 

-tJ-Vrtr— ?,CD;&iS (J. Mol. Biol., 143, 161 (198 
0) ) \zVt-oXn^tz, CCDJ;d{cbTJ5!o^geKcD74 
SB®</Ui>>SS (GGG) tfil'T.J^'p^ymB,^ (G*A 
*T) tcBi^bfe^MS73t-;^75'^'— K-rs^ 
MgJjae^Srf'^Sbfc. :i®SPSjfig^S:^tf7-^^ 
^ K^pEPI310i:#:S bfe (.mmmi 5) o 
[0 14 2] ^M$:?|!Abfe7'^;^^ KSr^Si: bTJe] 
«©«f'^^i^!9igb> mADe«Jtgi5{4!|^S6<j^S^£2gtAb 

■rv^S^i:<&SS^bfco ■f'^SIbit^SS7;t^7r^- 
i?S:rj-H-rs^M^jie?t5gSSP{45:«l 2{::^5b 
fe. ^^gPffiO r ^ y ^Sa{±iEfiJ^B2?yS-^ 8 b 
fefig^SeHcDT ^ y ^@23?iJcf>(DT S, y ^^SSr^ bT 

[0 14 3] 
[«1 2] 



(19) 



!|f il¥ 1 0-2 0 1 4 8 1 



35 



36 











pEPDOS 








pEPDlO 


pEPD05 


MUT3O0 
MUT310 


74Gly(GGG)— Asp{G*A*T) 


PEPD30 


pEPDlO 


MUT300 
^^UT320 


lAGjyCGGQ-'^ Asp(G»A'T) 
153Dc(ATC)- 1MA*CC) 


pEPD40 


pEPD30 


MIJT3&0 
MUT330 


63Lcu(CTG)— GIji(C*AG) 
65Ala(GCG)-* Gln(»C*AG) 
66GIu(GAA)— Ala(G*CAy 
74GJy(GGG)— A5p<G»A*T) 
153Erc(ATC>— Thj(A*CQ 


pEPDSO 


pEPD40 


MUT300 
MUT340 


63Lcu(CTX})— Gln(C*AG) 
65AJa(GCGW GIn(*C*AG) 
66Giu(GAA)— AJa(G*CA) 
74G»y£GC3G5-* As^G^A'T) 
85ScftTCC)-^ Tyr(T'ACl 
l33ne(ATC)- Thr(A*CC) 


PEPD60 


PEPD40 


Nfunoo 

MUT350 


63LeufCTG)-' Gln(C*AG)- 
65AIfl(GCGi- Glii(*C*AG) 
66Glu(GAA)-* Ala(G*CA) 
74GIv<GGGj-* AsplG*A*t) 
133ThrfACC)-* Lys(A*A*A) 
I36Glu(GAG)— Asp(GA»C) 
133IIe(ATQ-* Thi(A*CO 


pEPI370 


pEPD60 


MUT300 
MUT360 


63LcufCTG)— Gln(C*AG) 
55Alfl(GCG>— Gln(*C*AG) 
66Glu(GAA)-* AU(G*CA) 
69Asn(AAQ— Asp(*GAC) 
TlSeifAGQ— AIar*G*CC) 
72Sor<AGt)-* AJa(*G*CTi 
74Gjy(GGG)— Asp(G*A*t) 
135Tiir(ACC)-* Lys(A*A*A) 
136GlufGACi-» Asp(GA"*C) 
l53Ue(ATC)^ Thr(X*CC) 


pEPI380 


pEPI370 


MUT300 
MUT370 


63Leu{CTG)-* Glii(C*AG) 
65AJaCGCGW GlnrC*AG) 
66Glu(GAA)-* AIa(G*CAJ 
69Asti(AAC)— Asp{*GAC) 
71SerfAGC)-* Alaf<G*m 
72Ser<AGT]-* Ala(*G*CTl 
74Gly(GGG)-* Asp(G*A*T) 
lieAspCGAh-* GIuCGA^aI 
13jT^J?ACCT-* Lys(A*A*A) 
13<SGIu(GAG)-» Aip(GA*C) 
l53Ile(ATC)-* TKr(A*CC) 


pEPI390 


pEPI3B0 


MUT300 
MUT380 


63Lcu(CTG)-» Glii(C*AG) 
63AlaCGCGW Gln(*C-AG) 
66GIu(GAA)— Ala(G*CA) 
69Asn(AACH Asp(*OAC} 
71Ser(AGC)-^ Alaf^G^CCj 
72Scr(AGTj-* Ala(*G*CTl 
74GMGCXjW A£p(G*A*l7 
ll6Asp(GAT)- Ghi{GA*A5 
UOWrCT)-- Glu(*G*A*A) 
l35ThrfACQ-* Lys(A*A*A) 
l36Glu(GAd)-^ Abp(GA*C) 
l53nc(ATC)- TMA*CC) 


pEPr400 


pEPDSO 


Kamoo 

XXIJTIQO 

iVI \J 1 J 71/ 


63Lcu(CTG)- Gn(C*AGL 

66GIurGAA)- Ala(G*CA) 
69A»n(AAC)^ Asp(*GAC) 
7lScrfAGC}— AlarG*CC) 
72Ser(AGp— Ala^G»CTl 

9iA}a(GCCJ^ S^^A* GCy 
94Ala(GCGir Glu(G*A*A) 
ll6Asp(GAT)- Glu(GA*A) 
l35TlirfACg— LysfA*A*A) 
l36Glu(GAG>-* Am(GA*C) 
lJ3Ile(ATC)- Thr(A*CC) 



[0 1 4 4r^ti^ti(D^mm.m^y*:^yT-i'—'iim 

JM109/pEPI330, >; tT' • 3 U J M109/pEPI3 

40^ Ji->a:iJ • 3i; JM109/pEPI350, Ji>>aiiJt 
• 3 'J J Ml09/'pEPI360^ U 1 7 • 3 ij J MIO 

9/'pEPI370. U tT • n U J M109/pEPI380^ 

i^x. i; b7 • =3 U JM109/pEPI390, ai«>i U • a 
U J M 109/pEP I400i; <t Otif If 



50 



JM109/pEPI305>£5*>t:^''J >100>t/g/mli5 iO^ I P 
TGlmM?£-&trLJg«650ml{Cg?fflL. 37*Ct-16B#H 

l®100mMil^|^/N-'y7r- (pH7.0) 4*CT*2 



(20) 



nmw-. 1 0 -2 0 1 4 8 1 



37 



[0 14 51 mmLtz^&mmmity:i':^yT^-^ii 

(D±m&.i^m±iyrz:^iy:^^)\^T • =r U JM109/PEPI3 
M109/pEPI305T-^3^UTV^S^^Si^^tCJt-^TVma 



38 

[0 14 6] *S5Efi^JtCT<tSiUfcSf^^SS®^^itfc 

U • riU JM109/pEPI3300D*CDJ; ti'fe^e>^:-r y 
>tc?^f-r^ Slants AifpI±UT*5t)^ X^UiTv-h-- 

^ixfco ^i^:3LiJ bT' • n 'j JM109/pEPI380T- 

[0 14 7] 
[^13] 



^i^^ y t r 
31 a; y b r 
a: Vzc »; t r 



y t r • =3 y jMio9/ttEPno5 
y t r • ^ y jmio9/Sepd3o 

~ =3 y JM109/bEPa40 
^ y JM109/b£FD50 
^ y JM]09££PD60 
3 y JM109^EPD70 

^ y jmio9;Sepdbo 
=1 y jmi(»/5epd9o 
=> y jMiajySEPi4€0 



KjuCoiM) 


Vn>ax(umt/aig) 


202 


1.83 


109 


1.39 


Si 


1.03 


85 


0.93 


35 


1.33 


42 


1.15 


42 


2.60 


42 


2.58 


43 


2Jl 



CO 1 4 8] ii5E«?!i2 0 mm.^mm.m^yyt-^yr-i' 

iHAbfe. 'J • n >; J M109/'pEPI330v 

i U tT' • 3 ij J M109/pEPI340. a^i^jci; tT • 3 U 
JM109/pEPI360. • n U JM109/pEPI3 

70. i/ 1 U b T • n U J M 109/PEPI380S: T > t: i> U 30 
>mjusMm^XJ' I P T GlmMS^tf LlgSfeSOm 1 Iz 
SWL. 37-CT-16^F^igSLfe. trD«!f^l5g/dU JJJ; 
v^-^ yi^>Se/dl^W^m^^yy:f- (pH4.0) 

jte^S^iAbfejii'aiij • :3 i; J M109CDS<^S 
S£^®i*a:ST-200mg/dl S i ^ {Z^JD pHS:4. 0 
icmnLtiifi^. 35*CT'32B#raSi€i?£ffV\ Sg8#«JtZ^ 

[0149] SIJS«?iJ 1 5 t:f3SJ©Jii^:ii U bT • 3 U J 
M109/pEPI330{ifgVi 5 ' ^ i^>^OS«4^-r 

ccU by' • n >; JM109/pEPI370*5J:V3i^'3i >J bT • 
3'; JM109/pEPI380S:fflV^feRi^^^^c:4^V^Ttt, 50 



±bTV'>s::i;As^$n7t, i^ftcjii/i >; bT • 3'; J 
Mio9/'pEPi380{iS]5£;jiEKv.sM< . $miz^^^^m^^ 

^bfco 

[0 1 5 0] iej£^j2 1 mmMmmm.'&yity.yr^ 

Sf^i^M^^lt :7 7 T ^J' — If ite^Sr^tr t"^ x 5 
h*<&^Abfe:tixaiiJ hT • 3 U JM109/pEPI380^T 
Vbi^U >100//g/ml:feJ:OtI PTGlmMS:-g-trLJg% 
50ml{CgJ|ib. 37'C-ei6KfMtgSbfco bOi^^l5g/ 

Vt^>t.ititi^^i^y S8g/dl & 100m Mgf^>'N- 7 r - 

(pH4.5) (c®i?b. ztiiz±m(DmPf-i^mmi*-mm 

T-lOOmg/dl i: S J; o izmo b. pHS:4. Olzm^ b55:*s 
5' -*¥^^;^7^;i'®fl:Sr^i 4{;:^bfc. vim® J? 

^v:ty ]'^m^^tzm-^izi>0:»izmm^t!^iiS'ifim^ 

;i'*s*fi!cS«bfcc **5. :S5!obfep?^^l'3l-f^K«i^f ^' 
U':ti^K-5' -^^ai^7";KDi^T-^ F- 

;^ 7^ ; b © iij *E < ^ » e, *> fc o 
[0151] 
[«1 4] 



39 



(21) 



<^mW- 1 0-2 0 1 4 8 1 



40 



^ U^^-v' K 




igfdl) 




5* -v'f^v^/W 




12.05 
3.78 
13.28 
10.65 



[0 1 5 2] siiS0y2 2 m^m^y^y^yr^—^m 

K&^lAU&Ji->i i; b7 • n 'J JM109/'pEPI380?&T 
>tr->'J >100/ig/ml*'iUtI P TGlmMSr-^trLtgJk 
50mltc^fflL> ST'CflBBfMJSSlLfeo ^y^'>6g/d 



* U ■i'A15g/dl$rl00mMg^^y^>;;7T— (pH4.0) tSI? 
c:iXfc±l3c7)B-(*$:$aftH<*:fifiT-100mg/dlii)& 
Siat^iDU. pH$r4.0{c:ifSi#U>&:Ase>, 35°C-ei2Bt 

MSf&^-a-fe., Sj5gufc5' --ry i/>^cDassi 5 

<5' -i'>'>>^As^^S«bfe*s. ;}tU^?!f^^«!|^ 

[0 15 3] 
[«1 5] 





±^5* --ry-^ss (g/di) 






J 0.84 
13.35 
12.84 
12.42 
10.65 



[0 1 5 4] ||JE^J2 3 yti}:f7'>i^T ■ y^^zLTJl^ 

y'^^&(^t^^(Dmii.y:ty.yr^—{fi=i— K-rsjt 

T^—- tfite^CJ^SSB^J (EMBL Accession number X6 

4820) ^miz. m.Mi^y^y^yyi'-'iim^^^m^-r 

§ i d {CT^if ^ > U;S:Ba^J«ffi?iJS^ 1 9 Sti^ 2 0 

PRPl^iOTRPE^-^figbto 

C 0 1 5 5 ] tf7^>->T • ATCC 29 30 

851©Jg||Bft:*>e,^ Hurry and Thompson©:?^^ (Nucl. 

Acid Res., 4321, 8. (1980)) {^^^ev^^fe^*;D N A$r 
^SiLfe. ^Si: L-r^®§Jfe«:DNA O.lngs r-^-f 
t bTPRP12fcm'RP2:^ U ^ Urt^ K^2.5/zmol 
^t>'tC^>;/^DNA*';p<-5— I? (SSMttK) 2.5J. 
->;/h^dATP, dCTP, dGTP, dTTP=&200/zM, ^-fb* U -i? 
ASOinMS V^-fb V y;?. i/- ■i' A 1 . SmMSr ^tf lOOmM h U X - 
ffi^^tBM (pH8.3) 100//l{-^ADb> 94'C^30#. 55 
'C^2^. 72-C*3^©-y-^^;i/S30Il;^>3ig-rPCR 

*i^nfe*<3 lkbp®DNrABr>t?£^5'^;^>'i'>^- (Sffl 
m^m) $:fflV>TIlJRbfc„ ^©ae^Brit^BamH 
IT^Jir^^ BamH IftiU»fbfcpUC118{CiiS^bfeo 
ZCDy'^y.S, K^pPRP100i:^:gbfco pPHPlOOSriiAb 
feoii'^c "J hT • 3 U JM109/pPRP100Oj^®JiX7^;i/*D 
7j<^«¥rS14SV«?^tei^S<4*ffliJ^bfe, ^©iiS^. * 

[0156] oiS/i ij tT • 3 U JMlOg/pPEPlOOJ: t) 



TKy mmm^m.mm.mmm^ 2 1 ^feotia^us-^ 2 2 
^bfc, 7'> • u— T^-f y^/- • ^-i/— Aofflsia 

[0 15 7]||M^J2 4 al>5^D>'^•^^5'- • Toia^ 
-Y * U Tffl^fe^*:*^ ©^^4 7 ;^ 7 r — 4f 3 — F 

aiVT^ny^^J?^— . T'j^Dy^^ IFO 12010^ ^vy^y 
o:.^ • 7"^ n ^ IFO 14939;St>*-fe^g=-:P • 7 f p!j 

UT' lAM 13540©Jig«Mf*A^e,Murry and Thompson©^ 
^ (Nucl. Acid Res., 4321. 8, (1980)) ^tl 

(2) t|H]til©*?StC<t t)x i^20.000:»O3ii^aii; 
• n >; JMl09©^KKtei^1*J; •) % S^ei^ijtG^^Ja^ 

KtelSlf*:tt-€-n-en©Bt*S*©^'K7 7 T^J'—- 

[0 15 8] Ji>7^D>'^^;j7— • Y:i^V3^^y. IFO 120 
10fi5l5©^t47;i-;^7 TiJ'— i?jfie^5isw-r5 
?)nSJ^->aii; bT' • 3'; JM109fl5Kte^#:© Itti »3 

DNA»r>t©^W&fTofe. z:®7'5;^ 5. KSpENPlOO 
il^^bfc. g^^bfe:i^>7^DVt^^— . TJiD'y;^^ 
IFO 12OlOS3;?©JfADNA|^)t©$iJ(!g»^SfelII^0 9 

[0 15 9] t»-r^O-r:>^5^{^i t), ^7 3r::^7 7' 
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mmmm K-pnix-wjm^ti^i. 6kbp©»f ^ 

n IBr«-;£Sa 1 I StJ'K p n I f^Kf UfcpUCllStCiK 

pENPllOi:^^ Ufc. 

[0 16 01 |3l®lC^ ^UT'i^ai^ • r^>7"-f I 
FO 14939S5l50^'|473t-;^>'7^J'— ifite^BfM-^&^W 
■rsi:#;t^n5:3i->ii; t7 • 3'J JM109JKHtet^<*: 

7^^-35 IFO 14939S3(5®|fADNA»r>t®®JPigfiS^*fe 
1 0 H^t". 

[0161] ■y-7'^D-zi>irnj:?3, Kl47;t;^7r 
^— fe*jie?«:^S:PS^bfeii^«. aiJRSa^l^K p nit 
UmmmE c or IT-ttJ»3tU^^iS2.2kbp®BJr>t(t'{c;^ 

^CT-^fiiaj?ij0^^0fcit>tzzcDKpn I -E c 
oR lirK-i&Kpn I c oR I T-^W bfepUCllSic 

S:pKLP110i:#:SUfc 

CO 1 6 2] Sfc^ ■^=y=f-T ' y-ltiVT lAM 13540a 
*CD^i4 7 X 7 r — jgG^Kff Jtt «^ -r S i: # ^ 

• n'j jMio9jKKtei^<*ffl mi t) 

DNA»f>t-0^tff$:ffofe, dCr^;^^ KSrpSEPlOO 
h^^Ufco ?5^^L;t-fev5=-7' • 7^* U7 JAM 13540 
fi*®#ADNAESi;tcD©JPfi^^%E<&iai ilzm-r., 
CO 1 6 3] vr^v~->Vizj:r), ^147:^X77 

X'W *) ttl^^l-S 1. 4kbp(D»fM-cf5(C>f:^t47 7 7 ^J'- 

©j*^©fcd?>{cc:©H i ndIII®f>tS:H i ndlllT^Kfr 
UfcpUC118Jci|g-^Uf^7'5;^^ h-DNA*«ilb7fec C 
©7'^>^^ K*pSEP110i:^^bfco 

CO 1 6 4] pENPllO, pKLP110St>"pSEP110<&^tl-en 
#Abfc3ii^x -IJ «J JM109/pENP110> ^ni/i ij 

t r • a U JM109/pKLP110ZiUf3i5xa^ 'J fc7 • n U JMl 
09/pSEP110cZ)J^KteJ^#;i !3 7)Vti U ^SiSt J; f) 

A»fK-©^a@H2?iJ©^^SfTofe„ ife^bfe^n^no 
»AB?fK-©5j--7'> • U-v^-r >^ • 71^— ACJSSBE 
^J©-5*>3^>7'D>'^^'^'— • TJ^D-y^;^ IFO 12010fi 
5l5©t.©$:ie?iM@E?iJ#^2 3 (C. i^i^zfiy^L^ • 

IFO 14939S5K®tO<&E?tJ^ffiJiJS^2 5 
IC> ^bT-b55^7' • 7-i'*>J7' lAM 13540i*©feO 
S:E?>J«E^m^2 7tC^bfeo S>!?OJt^^n 



(22) #paip 1 0-2 0 1 4 8 1 

42 

bfco SDNAfif>t^^tr7'^X^ K?&«-rS?KHtegl 
(*3ti*ig^te^Sffi$^bfeci:*^?,. ctiie,®5f-7'> 

• U-7=>f • 7 1/-Attg0t)©®1473t-;^7 7'^- 
■ifiSe^T-feSillBl^bfe. 

CO 1 6 5] ^aSEPJ^ 7 5 7^i^2?lJ^■<?tCOV^Tgt5EP 

ttEMBL^iy^SWI S S-PROTT-feSo ^©Jg 

@2^MIH?iJS^ 2 3 . 2 5StJ«2 7lC^^n-5jie 
?ttV^m*)ff«)5:iie^T-feSCi:*S3^J0^bfeo S 
10 fex Ji>7^D>''?i>^$'— . TJiD-y^;:^ IFO 12010SJt?© 

iie?*s3-H-rssaK(i248fi. • 7- 

•7>7^^3 7 IFO 14939fi3t5©jtfn?*S3— K-rSSe 
Stt248fi, ^^^T ' V ^ti'^)T lAM 1354045l€©3t 
Kt--5MeHtt244j@©r 5 

n>Et5*)©i:}t:s^nfco jfe^bN cn^>©sesttv ^ 

tt7 3|-;:^7TiJ'-i?ffl:@^i:|5l«, Bu|gi*®aM-r-$).S 
[0 16 6] Cixe)©ffi«gE?iJit)^^.$nss 

20 eK©T5y^ffi?ijsimc?ij8T-«^bfct;i/5y^v • 

NCIMB 10466. HMfiaj 1 2 T-Jt^ bfej:~>a^ 'J 
• T'^^y^J'ct JCM 1650St>*KE^©7"D h:7^>^-7' 

• ;:^^j.7';U7^'f (EMBL Accession number X64820) © 
Ktt7 7 T H?® Hulg*gaK©T 5. 7 KEJiJic 

WtcT'^y^©— :Sc^^l3T-iai 2}c^bfeo H^t'T-r 
'^-c©T 5 7®@^2^J{z:}3v^■rft3l©7' 5 y^sssia^j 

©T{C*T-S^bfco 
CO 1 6 7] mi 2{C^xbfc<fc-5fc6iffl«®®«fed&3i5© 

®t4 7:3r-;^7T^'— ^©r^y m&nmvn \z ^ [5]tt*s 

30 ig<, 130<ffl©T5. 7^SSAS-r^t©T5 7^iE2?iJ{- 

ib'v^Titab-rv^fe, ctii?), cn^©^'t47;t;^7 

[0 1 6 8] ||M0!)2 5 7'Dtf5^>i^T -Xf^ir;!/ 

14 7 ;r ;^ 7 r ^ — te'jie^©^mfc: <t S rS14©iiifs 

2 3 {C-CffiH b;feji •> i U b Z • 3 U JM109/PPE 
PlOO, IISS«^J2 4tT«|lbfc^i^i'J hT • 3 'J JMl 
40 09/pENPllO. U • 3 'J jm09/pKLP110Sj;fJ^ 

•>x'j bT • rj i; JM109/pSEP110Sr7'>t:i>'J >100^^g 
/mlSU^ I PTGlmM^^tfLJgttSOmlfC^ifib, 37*C-r* 
16^MJg«bfe„ 

»^ ^aft^zkT-llHl^5t?#bfc, Si$:$r5inl©100iiiHj^ 
^:^'J ii7A>'^«V7r— (pH7.0) (C!g»fflU 4'CT-20:9- 

ra@e^s^!LS?:^fv^^BE»bfco i!La?s?&^-i:>^>g[ib-r^ 
[0 16 9] m^titzmm9s,mtBm<ommm.^rs^^. 

yxiM^yi/T • ;^f^i7;i/7^'f ATCC 29851, :n>7^ 
50 Dy^-J^^— . ysLO^^y, IFO 12010. i'bT'i/Ji^ • 



(23) 



#gB¥ 1 0- 2 0 1 4 8 1 



43 



44 



r^^T^-rnv IFO 14939, ■fe^f^T' • 7 * 'J T lAM 
135405157-^ X ? KpUC118T-|5]ifillc:jgKfel^LfeJ^-> 
i • a U JHlOQi DSSSiLfcJRJMflattaitS©rSia 

• 3 •; JM109/pUC118T-t±JS^K^ffi14ttt^W^*t 



*feais^x 'J bT • n U JM109cD^KHte^^^^:(i^,^■r^^t)i? 
^ 7 3}- ;^ 7 7 ^5' — fe- fS ^ ]K U -r V ^ 5 c i: *s ^ ^ n 

to 

CO 1 7 0] 

[ai 6] 





(onitsAng) 


:/t3 tfT^VC^r • -?^f^:a.ryW-7"-f ATCC29851 


0.006 


^^-'r av^iJr^— • T-otay^;^ IFO 12010 


0.002 


^ U'T'-v^n^ * 3 ^ IFO 14939 


0.002 


• 7W';t7yr lAM 13340 


O.OOl 


a:->aiyhT' =»i; JM109/ pUClU 




Vj; y t r • =i JM109/pPRP100 


0.833 


y t r • y jmio9/pempuo 


0.301 


niv'j: y • y ;M109/pKLP110 


0.233 


oiv'jcytr-ray JM109/ pSEPIlO 


0.123 



[0 17 1] -^mm 2 6 M^'S-^^cnm h 1 .t-^mm 

2 0,21 *3 J;Ih-2 2 {c|3«bfei 5 (cUSfilJiJ 1 



9lCT#g5bfc:E.->x'J bT' • 7'7<;/^5'j:fi3l5^SM^ 20 

7 7^ :7 7 ^J' — If jge^ ^i^^cJisac^-fS ;^ 7 

T ^ -- ©fiJKSSEffiJi 3 5 'CT-S. o fcAS, d ®SJS 

1 9lCT^D— :::;>^bfe:i^i^xij bT • :r-5'>>' 30 
^ ft 7 3t- 7 T ^ — tf jge? p c R & ffl V ^ S 

[0172] g|JE«?iJ 1 9 12«©3i-> X >J bT • T'^ 

j:.jcmi65o m^^mmm^y *y^y 7 

^ ;^ ^ K D N A {c3t{K? x^eg^^sjc <t t) sam-f^^m^ 

T^— tf^&n-h-fSiSfi^Sf^Sibfc. pEPI380(iJi 
2/x U bT' • ^'^'J. J CM1650 (C4*-r-S.^^S 40 
m'&y*y.y7 9-Mt:-n-Y-t S.iae^ Sr-^tf ^JPSP 
1 a I i:$iJEgS8^BamH IftU!3tti$n52.4Kbp 
CD::*:§$CDDNA»fW-S:, C 1 a 1 2iVB a mH I 

LfcpBluescript KS(+) .■7 7^i^->ttSJ) ti^ 
-^X^fzy^y.^. HDNAT-feSo KK't47:t::^7 7'^$' — 
^?2:=I-K■r53a^K^©mSg^?lJJ; f)^«^nSfiK^5 

^mcDTxy mwLm \tMmmi3i^^ 8 1: ^ n s be^j 

®o*.. ^SE«31 1 9cf©Sl 2{C^Nb)t 1 l^SOT^y 



394) ■^m^-^-zt-^y.iisTXir'i h^SKt@^?lJ«^c^^-r@a 

?iJCD3rUrf:5?;^^;t5=-KMUT300 (ie?iJ«K?^iJS-^ 9 ) , 
MUT400 {W3mmm^2 9) , MUT410 (g2?iJ*BH?'J# 
^3 0) ?&-&fiJ4bfeo 
[0173] ^Mi: X^xmrnm l 9 S3«WpEPI380. ^ 

mmxm y^-<^—t. b TMUTsooij i miuT4 10 ^m^^ 
Xs m.^M&m(D 1 0 4sgcD^;i/^ ^ v^sa (g a 

G) ifi-i/Vi^>^m (GG*T*) CMJfe bfe^MM7 
:ty>yT-^'—ii^:2- Kt-i.^MSjte^Srf'^^bfco 
C®^SMjie^$r^tf X^K&pEPI410i: 
^«bfc. Sfcs l^«{::^Mi:bTpEPI380, ^S2»A 
fflT'^l'^— i: bTMUT300i5<fct™jT310;i- 'J rf;x ^ i^jf 
5^ ^•MUT420^ffl^/^■r 1 5 1 Sg®^ ^'3^^>^a (AC 

c) *s7>^zi>sa (G*cc) izm^Ltz^mmy^ 
yy7'^-'ii^-=i-h-ir^^mm»B^^<'pmLtzo 

O^S^jte^^^^trr^:^ ~ K4pEPI420i:#:feb 

[0 17 4] ^SS^^t-J^^^r^-Hfjie^^fe^tfT*^ 
h'pEPI410i3<tnfpEPI420SriSAbfeai>-x ij bT • 

3 u J M109© mnm^i^^ 5 t^^i/:*? u mmmiz 

7;^^ K^iaS!bT^SE?iJo^SSfTV\ gegcD^S 

[0 17 5] *SliS«?iJ(CT<tSaLfc^MS^'l47 3j-;^7 
r^-- eiSe^S^tr7*7;^ ^ H§5IAbtJi'>x u b 
Z • 3 U J M109/pEPI410, aii^x i; br • :3 >; J Ml 
09/pEPI420. *5J;Of||S6«fi|l 9i3«(D:iiS'x'; MT • 
:3 JMlog/pEPISSOSrT'Vtrs^'; >100>ug/ml*jJ;O'I 
PTG ImMSr^tfLtgflfeSOmlfCgfflb, 37'Ct:16B§K 

>)S<*;i£M«>s ^S:ft^2kT-llili5Ei^bfe. M«^^5mlCD 
100mMj^^y?«>7 7'- (pH7.0) tc!S?SU 4*CT-20^ 

^m^smsnM-^n^m^-^ms^x^fzo ^aisMSja'C^^gi 



(24) 



<^m^ 1 0-2 0 1 4 8 1 



45 

[0 17 6] &Bf*=fc?)^ebfc}i«««ltlllS$rO-C*^ 
e>80-CST-(23S-©SlCTpH7.0r-30^aUfco UM. 

SiJ^Uto ^©Js^HSrEll 3(c^bfeo IISS«?iJl 9g3« 
®3i->iiJ • 3 'J JM109/pEPI380T^31UTl'>S 
40-C. 30^5-i[LST-ttS^T-$)ofeASs ^ 

->:c 'J • 3 ij J M109/pEPI410*<ttJf3ii' 'J bT' 
• 3 'J JM109/pEPI420■r•^aUTV^SSf^S^MSSS^ 

CO 1 7 7] ^«fi(gr| 2 7 >a»glgt»(7^rpl h I .^^SSJ 



46 



a$ALfc^->i'; bT' • n 'J JM109/pEPI410, ^S^x 
bT • 3 U J M109/pEPI420*5<tt/||SE19iJ 1 9 i3«© 
Ji->i'; bT • =1 U JM109/pEPI380S:7'>b->U >10 
0//g/mliJ J; V I P T GlmM^^tf LtgSfeSOm 1 

37*C-ei6B#Htg#bfe. bDi^®15g/dU iiX.XI^ 
y i>- > Sg/dl S 7t ft ^ T y > 8g/dl S gp^>' -i* 7 r — 
(pH4.0) t::S^L.s 

— IfjifE^^HSAbfe^i'x ij br • 3 ij JM109cr)B * 



fi T- lOOmg/dl i: *c -5 i -5 1 P b > pH 
$:4.0(c$ii#fb^*sf,. 50*C-C-9B$F^Si&5?TV\ :^fi£b 

i^Tyyfi^Y-3' -i|l|^:nX7^;L'«gJ^{i^ < ^to?>ix 
^^i: bTJ^i^i 'J br • :3 'J JM109/pEP 
1 3 8 0 ® Btt ^ V ^ T lllfll 3 5 'C T- 1 2 B# SJS f f o fc iSg 
10 S$:^sb)tp 

CO 1 7 8] ^eaj2 UrH3«8bfcJ:olca:->xiJ bT 

:J3;-7^;i.S:^fi)(;S«bfeo cni:tbe<-r -S i:^ H 
12 6t-f'^Mb;tJ^s^i'; bT • :r^>y^jiS*cD«f 

'j bT' • n 'J JM109/pEPI410i3±Uf^->ai 'J bT • 3 
>J JM109/'pEPI420tt50*CT*S^£;£^f ofcJ^^tC. |sl^ 

'J bT • :3 'J JM109/pEPI420SfflV>fcS^&tC*"V>T 
ft, Sf5B#P^*s«$i$iXS;^c:(tT-:&<s 5' Jiy^ 

CO 1 7 9] 
C«l 7] 





ex: ) 


an 
< b ) 


^( V m 

(g/riO 


>/ r rt- ./u rti? 

J.) 


^ ]; t: T * [I 
J M 109/ pEri360 


30 


12 






a-. ^ -i: D t r • ri y 
J M i 09/ PKPI410 


50 


9 


n . tJ5 


5 . 80 


3-. U t 7' • .-^ 9 
J M 109/ pEPM?.0 


50 


9 


i 2. fiO 


6 , 1 J 



CO 1 8 0] 

C 0 1 8 1 ] m'^m^ 1 ®iE?iJ®tf ^: 
(i) m^i<Diim: 



(A) E?iJ©:S$: 20 amino acids 

(B) s.m<Dm: ■rs.y'm 
(D) h#DiJ-: mm^ 

50 (ii) E^ijOffl^: <5'>/ti/M 



(25) 



10-201481 



47 



48 



(v) y^^;^>hm: NMmy'^^^>h *nii) 

(vi) mm: (BM^ : NCIMB 10466 
U)^^^ : ^;U:tr^^ • ^ejU:^^ (Morganella morga* 

(xi) SB^J: SEQ ID N0:1: 
Ala He Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro Asp Leu Tyr Tyr 



1 5 
Leu Lys Asn Glu 
20 

[0 18 2] m^m^2(Dm^]<Dmm: 

(i) la^joDiaa: 

(A) E^JCOS^ : 750 bases 

(B) mmcDM: mm 
(c) m<Dm: 

(D) h^^Di;-: mm^ 

(ii) la^jODUM: Genomic DNA 

(vi) mm: 

(Pi)^^^ : "^JUiS:^^ • (Morganella morga 



10 



15 



nii) 



m^m^ : NCIMB 10466 
10 (ix) m]<D^m: 

(A) ^m^m,^ni^: CDS 
.(B) 1..747 
(ix) lE3?iJCDi|^«!c: 

(A) nm^m-rni^: sig_peptide 

(B) l.,60 

(ix) m^^icDnm: 

(A) 4^S5[^ft"t*ia-^: mat_peptide 

(B) ^^mm: 61.. 747 



(xi) IH^J: SEQ ID N0:2: 
ATG AAG AAG AAT ATT ATC GCC GGT TGT CTG TTC TCA CTG TTT TCC CTT 48 
Met Lys Lys Asn He He Ala Gly Cys Leu Phe Ser Leu Phe Ser Leu 
-20 -15 -10 -5 

TCC GCG CTG GCC GCG ATC CCG GCG GGC AAC GAT GCC ACQ ACC AAG CCG 96 
Ser Ala Leu Ala Ala He Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro 

1 5 10 

GAT TTA TAT TAT CTG AAA AAT GAA CAG OCT ATC GAC AGO CTG AAA CTG 144 
Asp Leu Tyr Tyr Leu Lys Asn Glu Gin Ala He Asp Ser Leu Lys Leu 

15 20 25 

TTA CCG CCA CCG CCG GAA GTC GGC AGT ATT CAG TTT HA AAT GAT CAG 192 
Leu Pro Pro Pro Pro Glu Val Gly Ser He Gin Phe Leu Asn Asp Gin 

30 35 40 

GCA ATG TAT GAG AAA GGC CGT ATG CTG CGC AAT ACC GAG CGC GGA AAA 240 
Ala Met Tyr Glu Lys Gly Arg Met Leu Arg Asn Thr Glu Arg Gly Lys 
45 50 55 60 

CAG GCA CAG GCA GAT GCT GAC CTG GCC GCA GGG GGT GTG GCA ACC GCA 288 
Gin Ala Gin Ala Asp Ala Asp Leu Ala Ala Gly Gly Val Ala Thr Ala 

65 70 75 

TTT TCA GGG GCA TTC GGC TAT CCG ATA ACC GAA AAA GAC TCT CCG GAG 336 
Phe Ser Gly Ala Phe Gly Tyr Pro He Thr Glu Lys Asp Ser Pro Glu 

80 85 90 

CTG TAT AAA CTG CTG ACC AAT ATG ATT GAG GAT GCC GGT GAT CTT GCC 384 
Leu Tyr Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala . 

95 lOO 105 

ACC CGC TCC GCC AAA GAA CAT TAC ATG CGC ATC CGG CCG TTT GCG TTT 432 
Thr Arg Ser Ala Lys Glu His Tyr Met Arg He Arg Pro Phe Ala Phe 
' 110 115 120 

TAC GGC ACA GAA ACC TGT AAT ACC AAA GAT CAG AAA AAA CTC TCC ACC 480 

Tyr Gly Thr Glu Thr Cys Asn Thr Lys Asp Gin Lys Lys Leu Ser Thr 

125 130 135 140 

AAC GGA TCT TAC CCG TCA GGT CAT ACG TCT ATC GGC TGG GCA ACC GCA 528 



(26) 



l^gB^ 1 0- 2 0 1 4 8 1 



49 

Asn Gly Ser Tyr 



50 



CTG GTG 
Leu Val 

CGG GGT 
Arg Gly 

CAG AGT 
Gin Ser 
190 
ACA TTA 
Thr Leu 
205 

CAG GAA 
Gin Glu 



CTG GCG 
Leu Ala 
160 
TAT CAG 
Tyr Gin 
175 

GAT GTG 
Asp Val 

CAT TCC 
His Ser 

TTT OCA 
Phe Ala 



[0 18 3] mmm^3(Dm^i(Dmm: 
(i) mn(D^m: 

(A) m^iico^^: 249 amino acids 

(B) Sa^iJCDSi: T^ym 
(D) h^^Pi:^-: mim 

(xi) iE^J : 
Met L y s 
Leu Phe 
-2 0 

- 1 0 
Ser Ala 
Asn Asp 



Asp 
Ala 



Leu 
lie 



Ala 
Arg 
4 5 

Gin 
Ala 

7 0 
Phe 
Thr 



Leu 
lie 



Pro 
Gin 
3 0 

Met 
Asn 

5 5 
Ala 
Gly 



Ser 
Glu 



Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

145 150 155 

GAA GTG AAC CCG GCA AAT CAG GAT GCG ATT CTG GAA 576 

Glu Val Asn Pro Ala Asn Gin Asp Ala He Leu Glu 

165 170 
CTC GGA CAG AGC CGG GTG AH TGC GGC TAT CAC TGG 624 
Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp 

180 185 
GAT GCC GCG CGG ATT GTC GGT TCA GCC GCT GTC GCG 672 
Asp Ala Ala Arg He Val Gly Ser Ala Ala Val Ala 

195 200 
GAT CCG GCA TTT CAG GCG CAG TTA CCG AAA GCC AAA 720 
Asp Pro Ala Phe Gin Ala Gin Leu Ala Lys Ala Lys 
210 215 220 

CAA AAA TCA CAG AAA TAA 750 
Gin Lys Ser Gin Lys 
225 229 

*(ii) M'^mmm: ^y/^^i^m 
(vi) mm: 

20 (A)^%:S : • (Morganella morga 

nii) 

* (BM^ : NCIMB 10466 
I D N O : 3 : 
Asn lie lie Ala Gly Cys 
Leu Phe Ser Leu 
- 1 5 

- 5 

Ala Ala lie Pro Ala Gly 
Thr Thr Lys Pro 

1 5 
1 0 

Tyr Leu Lys Asn Glu Gin 
Ser Leu L y s Leu 



SEQ 
Lys 
Ser 



Leu 
Ala 



Tyr 
Asp 
1 5 

Pro 
Phe 

4 0 
Tyr 
Thr 



Gin 
Gly 



Gly 
Lys 



2 0 



2 5 



Pro Pro Glu Val Gly Ser 
Leu Asn Asp Gin 

3 5 

Glu Lys Gly Arg Met Leu 
Glu Arg Gly Lys- 



5 0 



6 0 



Ala Asp Ala Asp Leu Ala 
Val Ala Thr Ala 



6 5 



7 5 



Ala Phe Gly Tyr Pro lie 
Asp Ser Pro Glu 



8 0 



8 5 



(27) ^mW- 1 0-2 0 1 4 8 1 

51 52 

9 0 

Leu Tyr Lys Leu Leu Thr Asn Met lie 
Glu Asp Ala Gly Asp Leu Ala 

9 5 10 0 

10 5 

Thr Ars Ser Ala Lys Glu His Tyr Met 
Ar g lie Ar g Pro Phe Ala Phe 
110 115 

1 2 0 

Tyr Gly Thr Glu Thr Cys Asn Thr Lys 
Asp Gin Lys Lys Leu Ser Thr 
12 5 13 0 

13 5 14 0 

Asn Gly Ser Tyr Pro Ser Gly His Thr 
Ser lie Gly Trp Ala Thr Ala 

14 5 

15 0 15 5 

Leu Val Leu Ala Glu Val Asn Pro Ala 
Asn Gin Asp Ala lie Leu Glu 

16 0 16 5 

1 7 0 

Arg Gly Tyr Gin Leu Gly Gin Ser Ar g 
Val lie Cys Gly Tyr His Trp 

17 5 18 0 

18 5 

Gin Ser Asp Val Asp Ala Ala Arg lie 
Val Gly Ser Ala Ala Val Ala 
19 0 19 5 

2 0 0 

Thr Leu His Ser Asp Pro Ala Phe Gin 
Ala Gin Leu Ala Lys Ala Lys 
2 0 5 2 10 

2 15 2 2 0 

Gin Glu Phe Ala Gin Lys Ser Gin Lys 

2 2 5 2 2 9 

[0 18 4] m^m^4(Dm'^i(Dmm: *(ii) m^i<Dmm: ^yj^^m 

(i) i2?tJ©t4H: (vi) mU: 

(A) my^\(D9i^: 229 amino acids (A)^i^^ : • (Morganella morga 

(B) mmoM: T^^m nii) 

(D) h:^fDi:;-: itiitt *40 (BM^ : NCIMB 10466 
(xi) @B?iJ: SEQ ID N0:4: 
Ala He Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro Asp Leu Tyr Tyr 

15 10 15 
Leu Lys Asn Glu Gin Ala He Asp Ser Leu Lys Leu Leu Pro Pro Pro 

20 25 30 

Pro Glu Val Gly Ser He Gin Phe Leu Asn Asp Gin Ala Met Tyr Glu 

35 40 45 

Lys Gly Arg Met Leu Arg Asn Thr Glu Arg Gly Lys Gin Ala Gin Ala 

50 55 60 

Asp Ala Asp Leu Ala Ala Gly Gly Val Ala Thr Ala Phe Ser Gly Ala 



(28) 



^mW- 1 0-2 0 1 4 8 1 



53 54 
65 70 75 80 

Phe Gly Tyr Pro He Thr Glu Lys Asp Ser Pro Glu Leu Tyr Lys Leu 

85 90 95 

Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala Thr Arg Ser Ala 

100 105 110 

Lys Glu His Tyr Met Arg He Arg Pro Phe Ala Phe Tyr Gly Thr Glu 

115 120 125 

Thr Cys Asn Thr Lys Asp Gin Lys Lys Leu Ser Thr Asn Gly Ser Tyr 

130 135 140 

Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala Leu Val Leu Ala 
145 160 155 160 

Glu Val Asn Pro Ala Asn Gin Asp Ala He Leu Glu Arg Gly Tyr Gin 

165 170 175 

Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp Gin Ser Asp Val 

180 185 190 

Asp Ala Ala Arg He Val Gly Ser Ala Ala Val Ala Thr Leu His Ser 

195 200 205 

Asp Pro Ala Phe Gin Ala Gin Leu Ala Lys Ala Lys Gin Glu Phe Ala 



215 



220 



210 

Gin Lys Ser Gin Lys 
225 229 

[0185] la^us^ 5 (Dm^io^mm: 

(i) m^iCD^m: 

(A) iB^iJ^S^^: 15 amino acids 

(B) m¥^j(Dm: 
(D) h^tDi^-: mim 

(ii) mmcomm: ^>/^^m * 

(xi) m^i: SEQ ID N0:5: 
Leu Ala Leu Val Ala Thr Gly Asn Asp Thr Thr Thr Lys Pro Asp Leu 
15 10 15 

[0 18 6] m^m^ecDW,m<^mm: m^m^ : jcm leso 



*(v) y^^^>vm: N*JB:7^^p«>h 

(vi) mm: 

(A)^^:g : oifyxU hr • (Escherichia 
blattae) 

(BM^ : JCM 1650 



(i) ia^JcDttK: 

(A) Sa^ijcoS^ : 750 bases 

(B) Ej^ij^M: mm 

(C) m<Dm: -*:fM 

(D) h^tp^;-: mtm 

(ii) E^ijcoa^: Genomic DNA 

(vi) mm: 

(k)^^^ : (Escherichia 
blattae) 



(ix) m^i<Dmm: 

(A) ^m^^rm^: CDS 

(B) 1..747 
(ix) M^O^WL: 

(A) ^m^m.'tii'^: sigjpeptide 

(B) ^S{Se: l.,54 
(ix) m^i(D^m: 

(A) ^m^^i-nm: mat_peptide 
mo (B) ^l&iiLm: 55,. 747 



(xi) iS^J: SEQ ID N0:6: 
ATG AAA AAA CGT GTT CTG GCA GTT TGT TTT GCC GCA TTG TTC TCT TCT 48 
Met Lys Lys Arg Val Leu Ala Val Cys Phe Ala Ala Leu Phe Ser Ser 
-18 -15 -10 -5 

CAG GCC CTG GCG CTG GTC OCT ACC GGC AAC GAC ACT ACC ACG AAA CCG 96 
Gin Ala Leu Ala Leu Val Ala Thr Gly Asn Asp Thr Thr Thr Lys Pro 

1 5 10 

GAT CTC TAC TAG CTC AAG AAC AGT GAA GCC ATT AAC AGC CTG GCG CTG 144 
Asp Leu Tyr Tyr Leu Lys Asn Ser Glu Ala He Asn Ser Leu Ala Leu 
15 20 25 30 



(29) 1 0- 2 0 1 4 8 1 

55 56 
TTG CCG CCA CCA CCG GCG GTG GGC TCC ATT GCG TH CTC AAC GAT CAG 192 
Leu Pro Pro Pro Pro Ala Val Gly Ser He Ala Phe Leu Asn Asp Gin 

35 40 45 

GCG ATG TAT GAA CAG GGG CGC CTG CTG CGC AAC ACC GAA CGC GGT AAG 240 
Ala Met Tyr Glu Gin Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys 

60 55 60 

CTG GCG GCG GAA GAT GCA AAC CTG AGC AGT GGC GGG GTG GCG AAT GCT 288 
Leu Ala Ala Glu Asp Ala Asn Leu Ser Ser Gly Gly Val Ala Asn Ala 

65 70 75 

TTC TCC GGC GCG TIT GGT AGC CCG ATC ACC GAA AAA GAC GCC CCG GCG 336 
Phe Ser Gly Ala Phe Gly Ser Pro He Thr Glu Lys Asp Ala Pro Ala 

80 85 90 

CTG CAT AAA TTA CTG ACC AAT ATG AH GAG GAC GCC GGG GAT CTG GCG 384 
Leu His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 
95 100 105 110 

ACC CGC AGC GCG AAA GAT CAC TAT ATG CGC ATT CGT CCG TTC GCG TTT 432 
Thr Arg Ser Ala Lys Asp His Tyr Met Arg He Arg Pro Phe Ala Phe 

115 120 . 125 

TAT GGG GTC TCT ACC TGT AAT ACC ACC GAG CAG GAC AAA CTG TCC AAA 480 
Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 

130 135 140 

AAT GGC TCT TAT CCG TCC GGG CAT ACC TCT ATC GGC TGG GCT ACT GCG 528 
Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

145 ^ 150 155 

CTG GTG CTG GCA GAG ATC AAC OCT CAG CGC CAG AAC GAG ATC CTG AAA 576 
Leu Val Leu Ala Glu He Asn Pro Gin Arg Gin Asn Glu He Leu Lys 

160 165 170 

CGC GGT TAT GAG CTG GGC CAG AGC CGG GTG ATT TGC GGC TAC CAC TGG 624 
Arg Gly Tyr Glu Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp 
175 180 185 190 

CAG AGT GAT GTG GAT GCC GCG CGG GTA GTG GGA TCT GCC GTT GTG GCG 672 
Gin Ser Asp Val Asp Ala Ala Arg Val Val Gly Ser Ala Val Val Ala 

195 200 205 

ACC CTG CAT ACC AAC CCG GCG TTC CAG CAG CAG TTG CAG AAA GCG AAG 720 
Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 

210 215 220 

GCC GAA TTC GCC CAG CAT CAG AAG AAA TAA 750 
Ala Glu Phe Ala Gin His Gin Lys Lys 
225 230 

[0 18 7] mmm^7(Dmf^\<Dmm: 4o*(ii) m^](Dmm: ^yn^m 

(i) IB^JCDISK: (vi) mU\ 

(A) W3\o:>^^: 249 amino acids {k)^^^ : ai^/xU br • y'y^y^:^. (Escherichia 

(B) m\\<Dm: T^y^ blattae) 

(D) b^KDS;-: * {^m^: JCM 1650 

(xi) ia^J: SEQ ID N0:7: 
Met Lys Lys Arg Val Leu Ala Val Cys Phe Ala Ala Leu Phe Ser Ser 
-18 -15 -10 -5 

Gin Ala Leu Ala Leu Val Ala Thr Gly Asn Asp Thr Thr Thr Lys Pro 

1 5 10 

Asp Leu Tyr Tyr Leu Lys Asn Ser Glu Ala He Asn Ser Leu Ala Leu 



(30) i^mW- 1 0 - 2 0 1 4 8 1 

57 58 
15 20 25 30 

Leu Pro Pro Pro Pro Ala Val Gly Ser He Ala Phe Leu Asn Asp Gin 

35 40 45 

Ala Met Tyr Glu Gin Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys 

50 55 60 

Leu Ala Ala Glu Asp Ala Asn Leu Ser Ser Gly Gly Val Ala Asn Ala 

65 70 75 

Phe Ser Gly Ala Phe Gly Ser Pro He Thr Glu Lys Asp Ala Pro Ala 

80 85 90 

Leu His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 
96 100 105 110 

Thr Arg Ser Ala Lys Asp His Tyr Met^Arg He Arg Pro Phe Ala Phe 

115 120 125 

Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 

130 135 140 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

145 150 155 

Leu Val Leu Ala Glu He Asn Pro Gin Arg Gin Asn Glu He Leu Lys 

160 165 170 

Arg Gly Tyr Glu Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp 
175 180 185 190 

Gin Ser Asp Val Asp Ala Ala Arg Val Val Gly Ser Ala Val Val Ala 

195 . 200 205 

Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 

210 215 220 

Ala Glu Phe Ala Gin His Gin Lys Lys 
225 230 
[0 18 8] iS^m^8(Dia^J®fflS: *(ii) iB^UOQltW: ^l^^^^M 

(i) i2^J(Dtta: (vi) mm: 

(A) la^JcO:^^: 231 amino acids 30 {k)^^^ : :^-> * ^ ^ (Escherichia 

(B) Sa^iJcDS: TK^m blattae) 

(D) h;}tDi^-: * (BM^: JCM 1660 

(xi) m^l: SEQ ID N0:8: 
Leu Ala Leu Val Ala Thr Gly Asn Asp Thr Thr Thr Lys Pro Asp Leu 

15 10 15 

Tyr Tyr Leu Lys Asn Ser Glu Ala He Asn Ser Leu Ala Leu Leu Pro 

20 25 30 

Pro Pro Pro Ala Val Gly Ser He Ala Phe Leu Asn Asp Gin Ala Met 

35 40 45 

Tyr Glu Gin Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys Leu Ala 

50 55 60 

Ala Glu Asp Ala Asn Leu Ser Ser Gly Gly Val Ala Asn Ala Phe Ser 
66 70 75 80 

Gly Ala Phe Gly Ser Pro He Thr Glu Lys Asp Ala Pro Ala Leu His 

86 90 95 

Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala Thr Arg 

100 105 110 

Ser Ala Lys Asp His Tyr Met Arg He Arg Pro Phe Ala Phe Tyr Gly 

115 120 125 

Val Ser Thr Cys Asn Thr Thr 'Glu Gin Asp Lys Leu Ser Lys Asn Gly 



(31) 



^mW- 1 0-2 0 1 4 8 1 



59 
130 

Ser Tyr Pro Ser Gly 
145 

Leu Ala GIu lie Asn 
165 

Tyr Glu Leu Gly Gin 
180 

Asp Val Asp Ala Ala 
195 

His Thr Asn Pro Ala 
210 

Phe Ala Gin His Gin 
225 

[0189] ia?iJ»^ 9 (DWL^lQ)mm: 

(i) gEyiJ©tt»: 

(A) BS^JcDft^ : 20 bases 

(B) m<]<Dm: mm 
(c) ticDiS: -^m 
(D) h:i^Di;-: mm^ 

(ii) mmcDmm: ffe®^^ ^bsdna 

(iv) T^f^-bVP^: 
(xi) SH^iJ: SEQ ID K0:9: 
CCTCGAGGTC GACGGTATCG 20 
[0 19 0] BS^JS^lOffliS^ijCDtSS: 

(i) SSJijOttK: 

(A) M^ico-B.^: 21 bases 

(B) ga^jcDSJ: mm 
(c) m(Dm.: 

(D) b:i?Di'-: mmu 

(ii) m'\<Dmm: <\k<Dmm -^^dm 

(iv) TV^-b^;^: 
(xi) IB^J: SEQ ID NO: 10: 
ATTCGCCACA TCGCCACTGC T 21 
[0 19 1] g£?iJ#^ll©S2?iJ(Dtt$g: 

(i) EjajcDilH: 

(A) Sa^iJO:^?: 22 bases 

(B) ga=?ijOS: teSS 

(C) ilffllS: 

(D) h:iJfD2;-: jtJItt 

(ii) mmoymm: m<Dmm -^jbScdna 

(iv) TV^-trV;^: 
(xi) EfiJ: SEQ ID NO: 11: 
TAGCCCAGCC GGTAGAGGTA TG 22 
[0 19 2] iB^JS^12cDi2?iJcDtS^: 

(i) iH?UOi4K: 

(A) g25"JOS^ : 23 bases 

(B) mm<Dm: mm 
(c) mcom.: 

(D) hJttDj;-: mmifi. 

(ii) BByiJ©?!^: ffe®^^ ^JSSDNA 



60 



135 
His Thr 
150 

Pro Gin 

Ser Arg 

Arg Val 

Phe Gin 
215 
Lys Lys 
230 



140 



Ser He Gly Trp Ala Thr Ala Leu Val 
155 160 
Arg Gin Asn Glu He Leu Lys Arg Gly 

170 175 
Val He Cys Gly Tyr His Trp Gin Ser 

185 190 
Val Gly Ser Ala Val Val Ala Thr Leu 
200 205 
Gin Gin Leu Gin Lys Ala Lys Ala Glu 
220 



(iv) T>^-fe>X: 
(xi) mn: SEQ ID NO: 12: 
TGCATCTGCC TGCGCCTGCT TAG 23 
[0 19 3] EJ^JS^13®iE?iJ©tf$R: 

(i) Sa^J®t4H: 

(A) M^W^^ : 20 bases 

20 (B) ^mcDM: mm 
(c) mcom: -*tM 
(D) h^^Di^-: mm^ 

(ii) mmcDmm: {k(Dmm -^skdna 

(iv) T>^-fe>^: 

(xi) mm: SEQ ID NO: 13: 

AACGCGCCGT AGAAAGCATT 20 

[0 19 4] mmmmi<Dmm(Dmm: 

(i) Ba?iJ®l4«: 

(A) E?iJ®S$: 21 bases 

30 (B) mm<om: mm 
(c) m<Dm: -MM 
(D) h^^o-:^-: mm^ 

(ii) mm<omm: m<Dmm -^JegDNA 
(iv) T>^-k>:^: 

(xi) E^J: SEQ ID N0:14: 
GTCCTGGTCT TTGGTATTAC A 21 
[0195] gB^JS^150ia?iJ®tt^: 

(i) E^J©S»: 

(A) E^J®ft$ : 26 bases 

40 (B) E^jfflS: mm 
(c) m(Dm: -MM 
(D) i>;j^Di?-: mm^ 

(ii) mm(Dmm: i^omm -&^dna 

(iv) T'Vf^-feV;^: 
(xi) SEQ ID N0:15: 

CACATCGCCA GCGGCCAGGT CTGCAT 26 
[0196] EJ?iJ#^16®B23^J©m#g: 
(i) 1EJ|J©14H: 
(A) 21 bases 

50 (B) i25)j©M: mm 



(32) 



10-201481 



61 

(C) HOIS: -*IH 

(D) h;KD>;;-: mmu, 
(ii) m^mmm: fkco^m ^mmk 

(iv) T>^±>:^: 
(xi) SEQ ID N0:16: 

GCATATAGTG TTCTTTCGCG C 21 

[0 19 7] m¥immi(Dm^i(Dmm: 

(i) SByiJcDttS: 

(A) K^J©:^^: 22 bases 

(B) E^JCDS 

(C) m(Dm: 

(D) h:?KDi?-: 

(ii) iE^J(^)«S: ik<D^m ^^DNA 
(iv) T>^-fe>;:<: 
(xi) g2?ij: SEQ ID NO: 17: 
AnACAGGTT TCGACCCCAT AA 22 

[0 19 8] m^mm8<Dmm(DmWi: 

(i) mmo&m: 

(A) iB?'J(Z)S?: 25 bases 

(B) mmcDM: mm 

(C) mcDWi: 

(D) h^J^Ds;-: ifilH^^ 

(ii) m^iiomm: mcomm ^mu 

(iv) T>^-tr>;^: 

(xi) SB^J : SEQ ID N0:18: 
TGATGCAGTT CCGGGCTGTC 
TT 2 5 

[0 19 9] m^mm9<Dm^\(Dmm: 

(i) aa^'JcDSM: 

(A) m^m^^ : 25 bases 

(xi) m^i: SEQ ID N0:21 
ATG AAA AAA CTA TTA GCA GTA 
Met Lys Lys Leu Leu Ala Val 

1 5 
AGT GTA TTT GCG GCG ATC CCT 
Ser Val Phe Ala Ala He Pro 
20 

GAT CTT TAT TAT TTA AAA AAC 
Asp Leu Tyr Tyr Leu Lys Asn 
35 

TTG CCG CCA CCA CCT GAA GTG 
Leu Pro Pro Pro Pro Glu Val 
50 55 
GCG ATG TAT GAA AAA GGC CGT 
Ala Met Tyr Glu Lys Gly Arg 

65 70 
CAA GCC GCT AAG GAT GCT GAT 
Gin Ala Ala Lys Asp Ala Asp 
85 

TTT TCT GAA GCT TTT GGT TAT 



62 



rfiKDNA 



TTT 



*30 

TTC TGC 
Phe Cys 

CCC GGC 
Pro Gly 
25 

TCA CAG 
Ser Gin 
40 
GGC AGT 
Gly Ser 

TTA TTG 
Leu Leu 

CTG GCT 
Leu Ala 

CCC ATT 



*(B) ia^JCO^: 

(c) mcDm -^m 
(D) b^Kns^-: mmvt 
(ii) ^^](Dmm: m<Dmm 

(iv) r>^-b>;^: 

(xi) SS^J: SEQ ID N0:19: 

CTGGATCCTG TGGCTATCAT CACCT 25 

[0 2 0 0] m^m^20(Dm^mmm: 

10 (A) mm<D^^: 25 bases 

(B) mm(Dm: 
(c) mcom: -^m 
(D) h^^Ds:^-: mm^ 

(ii) mj^i(Dmm: ffe^M^ ^^dna 
(iv) v^>^'fe>;^: 
(xi) ia?ij: SEQ ID N0:20: 
CTGGATCCGA CGCGATTTTA CCATA 25 
[0 2 0 1] iB^m^21CDiB^J(Z)t»?g: 

(i) BB^JcDttK: 

20 (A) E^JCDS^: 747 bases 

(B) mmcDm: mm 
(c) m(Dm: 

(D) h4?DS:;— : 

(ii) M^KDUm 
(vi) sag: 

iA)^m^ : tf7^>i>r 
(BM^ : ATCC 29851 

(ix) mmcDf^m: 

(A) ^m^m-tt-i^: CDS 

(B) ^ffiffiS: 1,.744 



Genomic DNA 



GCA GGG GCT 
Ala Gly Ala 
10 

AAT GAT GTG 
Asn Asp Val 

GCT ATT GAT 
Ala He Asp 

ATC TTA TTT 
He Leu Phe 
60 

CGA AAT ACT 
Arg Asn Thr 
75 

GCG GGC GGT 
Ala Gly Gly 
90 

ACC GAA AAG 



TTT on 

Phe Val 

ACA ACT 
Thr Thr 
30 

AGT TTA 
Ser Leu 
45 
TTA AAC 
Leu Asn 



TCA ACC 
Ser Thr 
15 

AAA CCC 
Lys Pro 

GCG TTA 
Ala Leu 

GAC CAA 
Asp Gin 



GAG CGT GGA GAA 
Glu Arg Gly Glu 
80 

Gn GCG AAC GCA 
Val Ala Asn Ala 
95 

GAT GCG CCT GAA 



48 



96 



144 



192 



240 



288 



336 



(33) 1 0-2 0 1 4 8 1 

63 • 64 
Phe Ser-GIu Ala Phe Gly Tyr Pro He Thr Glu Lys Asp Ala Pro Glu 

100 105 110 

ATT CAT AAA HG CTG ACG AAT ATG ATT GAA GAT GCG GGG GAT TTA Hk 384 
He His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 

115 120 125 

ACT CGC TCA GCC AAA GAG AAA TAG ATG CGC ATT CGT CCA TTT GCG TTC 432 
Thr Arg Ser Ala Lys Glu Lys Tyr Met Arg He Arg Pro Phe Ala Phe 

130 135 140 

TAC GGT GTT GCT ACC TGT AAC ACG AAA GAT CAG GAC AAA TTA TCT AAG 480 
Tyr Gly Val Ala Thr Cys Asn Thr Lys Asp Gin Asp Lys Leu Ser Lys 
145 150 155 160 

AAT GGC TCT TAT CCT TCT GGA CAC ACC GCA ATT GGC TGG GCA TCT GCA 528 
Asn Gly Ser Tyr Pro Ser Gly His Thr Ala He Gly Trp Ala Ser Ala 

165 170 175 

CTC GTA TTG TCA GAA ATT AAC CCA GAA AAC CAA GAT AAA AH TTA AAA 576 
Leu Val Leu Ser Glu He Asn Pro Glu Asn Gin Asp Lys lie Leu Lys 

180 185 190 

CGT GGT TAT GAA CH GGC CAA AGC CGA GTC ATC TGT GGT TAC CAT TGG , 624 
Arg Gly Tyr Glu Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp 

195 200 205 

CAA AGT GAT GTT GAT GCA GCT CGT ATC GTT GCA TCG GGT GCG GTA GCA 672 
Gin Ser Asp Val Asp Ala Ala Arg He Val Ala Ser Gly Ala Val Ala 

210 215 220 

ACT TTA CAC TCC AAC CCT GAA TTC CAA AAA CAG TTA CAA AAA GCC AAA 720 
Thr Leu His Ser Asn Pro Glu Phe Gin Lys Gin Leu Gin Lys Ala Lys 
226 230 235 240 

GAC GAA TTT GCT AAA CTG AAA AAA TAG 747 
Asp Glu Phe Ala Lys Leu Lys Lys 
245 

[0 2 0 2] mm^22<Dm^i(Dmn: 3o*(ii) &^i(Dmm: ^y/'^^n 

(i) E^'JcDttH: (vi) 

(A) 248 amino acids (k)^^^ : yxn\^^yiyT • ::^^j.7^)Vy^ ^ 

(B) mm(Dm: T^>^m (BM^ : ATCC 29851 
(D) h^^DS^-: ittmtt * 

(xi) la^J: SEQ ID N0:22: 
Met Lys Lys Leu Leu Ala Val Phe Cys Ala Gly Ala Phe Val Ser Thr 

1 5 10 15 

Ser Val Phe Ala Ala He Pro Pro Gly Asn Asp Val Thr Thr Lys Pro 

20 25 30 

Asp Leu Tyr Tyr Leu Lys Asn Ser Gin Ala He Asp Ser Leu Ala Leu 

35 40 45 

Leu Pro Pro Pro Pro Glu Val Gly Ser He Leu Phe Leu Asn Asp Gin 

50 55 60 

Ala Met Tyr Glu Lys Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Glu 
65 70 75 80 

Gin Ala Ala Lys Asp Ala Asp Leu Ala Ala Gly Gly Val Ala Asn Ala 

85 90 96 

Phe Ser Glu Ala Phe Gly Tyr Pro He Thr Glu Lys Asp Ala Pro Glu 

100 105 HO 

He His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 



(34) 



10-201481 



65 

115 

Thr Arg Ser Ala Lys Glu Lys 
130 135 
Tyr Gly Val Ala Thr Cys Asn 
145 150 
Asn Gly Ser Tyr Pro Ser Gly 
165 

Leu Val Leu Ser Glu He Asn 
180 

Arg Gly Tyr Glu Leu Gly Gin 
195 

Gin Ser Asp Val Asp Ala Ala 
210 215 
Thr Leu His Ser Asn Pro Glu 
225 230 
Asp Glu Phe Ala Lys Leu Lys 
245 

[0 2 0 3] iE^iJ#^23COia?ijcoti$a: 

(i) Ba?iJ©t4H: 

(A) m^iOM^ : 747 bases . 

(B) m^i<Dm: mm 

(C) mcom: 

(D) hyfsui^^: mm^ 

(ii) SS^ijCDH!®: Genomic DNA 

(xi) lE^J: SEQ ID N0:23 
ATG AAA AAG CGC GTT CTC GC.C 
Met Lys Lys Arg Val Leu Ala 

1 5 
AAC GCT TTC GCG CTG GTC CCT 
Asn Ala Phe Ala Leu Val Pro 
20 

GAT CTC TAT TAT CTG AAA AAT 
Asp Leu Tyr Tyr Leu Lys Asn 
35 

TTG CCG CC6 CCG CCG GAA GTT 
Leu Pro Pro Pro Pro Glu Val 
50 55 
GCG ATG TAT GAG AAA GGA CGG 
Ala Met Tyr Glu Lys Gly Arg 

65 70 
CTG GCG GCT GAA GAT GCT AAQ 
Leu Ala Ala Glu Asp Ala Asn 
85 

TTC TCC AGC GCT TTT GGT TCG 
Phe Ser Ser Ala Phe Gly Ser 
100 

TTA CAT AAG CTG CTG ACA AAT 
Leu His Lys Leu Leu Thr Asn 
115 

ACC CGC AGC GCG AAA GAG AAA 



66 

120 125 
Tyr Met Arg He Arg Pro Phe Ala Phe 
140 

Thr Lys Asp Gin Asp Lys Leu Ser Lys 
155 160 
His Thr Ala He Gly Trp Ala Ser Ala 

170 175 
Pro Glu Asn Gin Asp Lys He Leu Lys 

185 190 
Ser Arg Val He Cys Gly Tyr His Trp 
200 205 
Arg He Val Ala Ser Gly Ala Val Ala 
220 

Phe Gin Lys Gin Leu Gin Lys Ala Lys 
235 240 

Lys 

*(vi) mU: 
20 {Bm^ : IFO 12010 

(ix) mn(Dwm: 

(A) nm^^-r^i^: CDS 

(B) ?^ffi{aB: 1..744 



CTC TGC 
Leu Cys 

GCC GGC 
Ala Gly 
25 

GCA CAG 
Ala Gin 
40 

GGC AGC 
Gly Ser 

CTG TTG 
Leu Leu 

CTG AGC 
Leu Ser 

CCC ATC 
Pro He 
105 
ATG AH 
Met He 
120 

TAT ATG 



CTC GCC AGC CTG 
Leu Ala Ser Leu 
10 

AAT GAT GCA ACC 
Asn Asp Ala Thr 



GCC ATC 
Ala He 

ATC GCA 
He Ala 

CGC AAT 
Arg Asn 
75 

GCC GGC 
Ala Gly 

90 
ACC GAA 
Thr Glu 



GAT AGT 
Asp Ser 
45 

TTT TTA 
Phe Leu 

60 
ACC GAA 
Thr Glu 

GGC GTC 
Gly Val 

AAA GAC 
Lys Asp 



TTT TCC GTT 
Phe Ser Val 
15 

ACC AAA CCG 
Thr Lys Pro 
30 

CTG GCG CTG 
Leu Ala Leu 

AAC GAT CAG 
Asn Asp Gin 

CGT GGC AAG 
Arg Gly Lys 

:o 

GCG AAT GCC 
Ala Asn Ala 
95 

GCG CCG CAG 
Ala Pro Gin 

GAT CTG GCC 
Asp Leu Ala 



GAG GAT GCC GGC 
Glu Asp Ala Gly 
125 

CGC ATT CGC CCG TTT GCG TTC 



48 



96 



144 



192 



240 



288 



336 



384 



432 



(35) 1 0-2 0 1 4 8 1 

67 68 
Thr Arg Ser Ala Lys Glu Lys Tyr Met Arg He Arg Pro Phe Ala Phe 

130 135 140 

TAG GGC GTT TCA ACC TGT AAC ACT ACC GAG GAG GAG AAG CTG TGG AAA 480 
Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 
145 150 155 160 

AAC GGA TCT TAG CCT TCC GGC GAT ACC TGT ATC GGT TGG GGA AGC GGG 528 
Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

165 170 175 

CTG GTA CTG GCG GAG ATC AAT GGG GAG GGG GAA AAC GAA ATT CTG AAA 576 
Leu Val Leu Ala Glu He Asn Pro Gin Arg Gin Asn Glu He Leu Lys 

180 185 190 

GGC GGC TAT GAA TTG GGC GAA AGC GGG GTT ATC TGG GGC TAT GAT TGG 624 
Arg Gly Tyr Glu Leu Gly Glu Ser Arg Val He Cys Gly Tyr His Trp 

195 200 205 

GAG AGC GAT GTG GAT GCG GGG GGG ATA GTC GGC TGG GCG GTG GTG GGG 672 
Gin Ser Asp Val Asp Ala Ala Arg He Val Gly Ser Ala Val Val Ala 

210 215 220 

ACC GTG CAT AGC AAC GCG GCG TTG GAA CAG GAG TTG GAG AAA GGA AAG 720 
Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 
225 230 235 240 

GAT GAA TTC GCG AAA ACG GAG AAG TAA 747 
Asp Glu Phe Ala Lys Thr Gin Lys 
245 

[0 2 0 4] m^m^z4<Dmm(Dmm: *(ii) m^^icDum: ^>^^^m 

(i) mncD^m: (vi) mu: 

(A) Wi^iicoM^: 248 amino acids (A)^^^ : zc^^'tUJ^^^— • T:nD/7'^;;^ 

(B) IB^JCD^: T^JWt (B)1*:g : IFO 12010 

(D) h4<ps^-: mm * 

(xi) m3\: SEQ ID N0:24: 
Met Lys Lys Arg Val Leu Ala Leu Cys Leu Ala Ser Leu Phe Ser Val 

1 5 10 15 

Asn Ala Phe Ala Leu Val Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro 

20 25 30 

Asp Leu Tyr Tyr Leu Lys Asn Ala Gin Ala He Asp Ser Leu Ala Leu 

35 40 45 

Leu Pro Pro Pro Pro Glu Val Gly Ser He Ala Phe Leu Asn Asp Gin 

50 55 60 

Ala Met Tyr Glu Lys Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys 
65 70 75 80 

Leu Ala Ala Glu Asp Ala Asn Leu Ser Ala Gly Gly Val Ala Asn Ala 

85 90 , 95 

Phe Ser Ser Ala Phe Gly Ser Pro He Thr Glu Lys Asp Ala Pro Gin 

100 105 110 

Leu His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 

115 120 125 

Thr Arg Ser Ala Lys Glu Lys Tyr Met Arg He Arg Pro Phe Ala Phe 

130 135 140 

Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 
145 150 155 160 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ser lie Gly Trp Ala Thr Ala 



*(vi) mm: 

(BM^ : IFO 14939 

(ix) mmcD^m: 

(A) Wm^m^ni^: CDS 

(B) 1..744 



(36) ^ 
69 70 
165 170 175 

Leu Val Leu Ala Glu He Asn Pro Gin Arg Gin Asn Glu He Leu Lys 

180 185 190 

Arg Gly Tyr Glu Leu Gly Glu Ser Arg Val He Cys Gly Tyr His Trp 

195 200 205 

Gin Ser Asp Val Asp Ala Ala Arg He Val Gly Ser Ala Val Val Ala 

210 215 220 

Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 
225 230 235 240 

Asp Glu Phe Ala Lys Thr Gin Lys 
245 

[0 2 0 5] ia?y#^25C0gB^J(Z)tS«: 

(i) m^iiCD^n: (A)^^:g : ^U^i^J^"^ • :r^>5=--<?^ 

(A) lE^JcoS^ : 747 bases 

(B) mm<Dm: mm 
(c) mcDm 

(D) h;}^u>;^-: mm^ 

(ii) IHJ^iJcoa^: Genomic DNA * 

(xi) SEQ ID N0:25: 

ATG AAA AAG CGT GTA CTC GCC CTT TGC CH GCC AGC CTC TTT TCA GTT 48 
Met Lys Lys Arg Val Leu Ala Leu Cys Leu Ala Ser Leu Phe Ser Val 

15 10 15 

AGC GCC TTT GCG CTG GTT CCC GCC GGC AAT GAT GCC ACC ACC AAG CCC 96 
Ser Ala Phe Ala Leu Val Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro 

20 25 30 

GAT CTC TAC TAT CTG AAA AAT GCC CAG GCC ATT GAC AGC CTG GCG CTG 144 
Asp Leu Tyr Tyr Leu Lys Asn Ala Gin Ala He Asp Ser Leu Ala Leu 

35 40 45 

TTG CCA CCG CCG CCG GAA GTG GGC AGC ATT GCG TTT TTA AAC GAT CAG 192 
Leu Pro Pro Pro Pro Glu Val Gly Ser He Ala Phe Leu Asn Asp Gin 

50 55 60 

GCG ATG TAT GAG AAA GGC CGT CTG CTG CGC GCC ACC GCC CGC GGC AAG 240 
Ala Met Tyr Glu Lys Gly Arg Leu Leu Arg Ala Thr Ala Arg Gly Lys 
65 70 75 80 

no GCG GCA GAA GAT GCC AAC CTG AGC GCG GGT GGC GTG GCC AAC GCC 288 
Leu Ala Ala Glu Asp Ala Asn Leu Ser Ala Gly Gly Val Ala Asn Ala 

85 90 95 

TTC TCC GCA GCA TTC GGC TCC CCG ATC AGC GAA AAA GAC GCC CCG GCG 336 
Phe Ser Ala Ala Phe Gly Ser Pro He Ser Glu Lys Asp Ala Pro Ala 

100 105 110 

CTG CAC AAA CTG CTC ACC AAC ATG ATT GAA GAC GCG GGC GAT CTG GCG 384 
Leu His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 

115 120 125 

ACC CGA GGC GCG AAA GAG AAG TAT ATG CGT AH CGT CCG TTT GCC TTC 432 
Thr Arg Gly Ala Lys Glu Lys Tyr Met Arg He Arg Pro Phe Ala Phe 

130 135 140 

TAC GGC GTG TCC ACC TGC AAT ACC ACC GAA CAG GAT AAG CTG TCG AAA 480 
Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 
145 150 155 , 160 

AAC GGC TCC TAC CCT TCC GGA CAC ACC TCT ATC GGC TGG GCG ACC GCC 528 



0^ 1 0 - 2 0 1 4 8 1 



(37) ^m^l 0- 2 0 1 4 8 1 

71 72 
Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

165 170 175 

CTG GTG CTG GCC GAA ATC AAC CCG CAG CGC CAG AAT GAG AH CTC AAG 576 
Leu Val Leu Ala Glu He Asn Pro Gin Arg Gin Asn Glu He Leu Lys 

180 185 190 

CGC GGC TAT GAG CTC GOT GAA AGT CGG GTG ATC TGC GGT TAC CAC TGG 624 
Arg Gly Tyr Glu Leu Gly Glu Ser Arg Val He Cys Gly Tyr His Trp 

195 200 205 

CAG AGC GAT GTT GAC GCC GCG CGG ATT GTC GGC TCG GCG GTG GTT GCA 672 
Gin Ser Asp Val Asp Ala Ala Arg He Val Gly Ser Ala Val Val Ala 

210 215 220 

ACC CTG CAT ACC AAT CCG GCC TTC CAG CAG CAG CTG CAA AAA GCC AAA 720 
Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 
225 230 235 240 

GAC GAG TTT GCG AAA CAG CAG AAA TAG 747 
Asp Glu Phe Ala Lys Gin Gin Lys 
245 

[0 2 0 6] iS^JS^26cOia^iJ(Z)ft^: *(ii) Sa^iJcDflM: ^>/^^S 

(i) iS^ycOllK: (vi) mm: 

(A) m^^iCO^:^: 248 amino acids 20 (A)^^:g : • :/^>^^n-^ 

(B) iB^ijCDM: TK^m : IFO 14939 

(D) b;KD^^-: mm^ * 

(xi) SE^iJ: SEQ ID N0:26: 
Met Lys Lys Arg Val Leu Ala Leu Cys Leu Ala Ser Leu Phe Ser Val 

15 10 15 

Ser Ala Phe Ala Leu Val Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro 

20 25 30 

Asp Leu Tyr Tyr Leu Lys Asn Ala Gin Ala He Asp Ser Leu Ala Leu 

35 40 45 

Leu Pro Pro Pro Pro Glu Val Gly Ser He Ala Phe Leu Asn Asp Gin 

50 55 60 

Ala Met Tyr Glu Lys Gly Arg Leu Leu Arg Ala Thr Ala Arg Gly Lys 
65 70 75 80 

Leu Ala Ala Glu Asp Ala Asn Leu Ser Ala Gly Gly Val Ala Asn Ala 

85 90 95 

Phe Ser Ala Ala Phe Gly Ser Pro He Ser Glu Lys Asp Ala Pro Ala 

100 105 110 

Leu His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 

115 120 125 

Thr Arg Gly Ala Lys Glu Lys Tyr Met Arg He Arg Pro Phe Ala Phe 

130 135 140 

Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 
145 150 155 160 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

165 170 175 

Leu Val Leu Ala Glu He Asn Pro Gin Arg Gin Asn Glu He Leu Lys 

180 185 190 

Arg Gly Tyr Glu Leu Gly Glu Ser Arg Val He Cys Gly Tyr His Trp 

195 200 205 

Gin Ser Asp Val Asp Ala Ala Arg He Val Gly Ser Ala Val Val Ala 



(38) ^ 
73 74 

210 215 220 

Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 



l¥ 1 0 - 2 0 1 4 8 1 



235 



240 



10 



*(vi) jg®: 
(A)^i^rg : -tr^^r 
(Bm^ : lAM 13540 

(ix) mmcDmm: 

(A) ^m^^-tm^: CDS 

(B) ^aE{4®: 1,.732 



225 230 
Asp Glu Phe Ala Lys Gin Gin Lys 
245 

[0 2 0 7 ] m¥^m^z7(D&^i(Dmm: 

(i) mmcD^W: (A)^i^rg : -tr^^r - y ^ ti T 

(A) E^JCDS^: 735 bases 

(B) iS^jOS: 

(c) m<Dm: 

(D) h7KD>;?-: mm^ 

(ii) iB^jcoa^: Genomic DNA * 

(xi) iE^fJ: SEQ ID N0:27: 
ATG AAA AAA ATA TTA TTA GCC ACA HA AGO TGC GCC GCG TTG ACG GAG 48 
Met Lys Lys lie Leu Leii Ala Thr Leu Ser Cys Ala Ala Leu Thr Gin 

15 10 15 

TTT TCC TTT GCC GCC AAA GAT GTC ACT ACC CAC CCT GAG GTT TAT TTT 96 
Phe Ser Phe Ala Ala Lys Asp Vai Thr Thr His Pro Glu Val Tyr Phe 

20 25 30 

CTG CAA GAA TCA CAG TCC ATC GAC AGC CTG GCA CTA TTG COG CCG CCG 144 
Leu Gin Glu Ser Gin Ser lie Asp Ser Leu Ala Leu Leu Pro Pro Pro 

35 40 45 

CCG GCG ATG GAC AGC ATT GAT TTC CTG AAT GAC AAA GCG CAA TAC GAC 192 
Pro Ala Met Asp Ser He Asp Phe Leu Asn Asp Lys Ala Gin Tyr Asp 

50 55 60 

GCC GGG AAA ATA GTG CGC AAT ACT CCG CGT GGC AAG CAG GCT TAT GAT 240 
Ala Gly Lys He Val Arg Asn Thr Pro Arg Gly Lys Gin Ala Tyr Asp 
65 70 75 80 

GAC GCC CAC GTT GCC GGG GAC GGC GTT GCC GCC GCA TTT TCC AAC GCC 288 
Asp Ala His Val Ala Gly Asp Gly Val Ala Ala Ala Phe Ser Asn Ala 

85 90 95 

TTC GGC CTA GAA ATA GCC CAA CGG AAA ACG CCG GAG CTG TTT AAG CTG 336 
Phe Gly Leu Glu He Ala Gin Arg Lys Thr Pro Glu Leu Phe Lys Leu 

100 105 110 

GTG ATG AAA ATG CGT GAA GAC GCC GGC GAT HG GCG ACC CGC AGC GCC 384 
Val Met Lys Met Arg Glu Asp Ala Gly Asp Leu Ala Thr Arg Ser Ala 

115 120 125 

AAA AAT CAC TAT ATG CGC ATT CGC CCC TTT GCG TTT TAT AAC GAA GCG 432 
Lys Asn His Tyr Met Arg He Arg Pro Phe Ala Phe Tyr Asn Glu Ala 

130 135 140 

ACC TGC CGA CCG GAC GAA GAA AGC ACC CTG TCG AAG AAC GGT TCT TAC 480 
Thr Cys Arg Pro Asp Glu Glu Ser Thr Leu Ser Lys Asn Gly Ser Tyr 
145 150 155 160 

CCT TCC GGC CAT ACC ACC ATC GGC TGG GCG ACC GCG CTG GTG CTG GCT 528 
Pro Ser Gly His Thr Thr He Gly Trp Ala Thr Ala Leu Val Leu Ala 

165 170 175 

GAA ATC AAC CCC GCC AGG CAG GGT GAA ATC CTG CAG CGC GGC' TAT GAT 576 
Glu He Asn Pro Ala Arg Gin Gly Glu He Leu Gin Arg Gly Tyr Asp 

180 185 190 

ATG GGC CAA AGC CGG GTT ATC TGC GGT TAT CAC TGG CAA AGC GAC GTG 624 



(39) i^m¥ 1 0- 2 0 1 4 8 1 

75 76 
Met Gly Gin Ser Arg Val He Cys Gly Tyr His Trp Gin Ser Asp Val 

195 200 205 

ACT GCG GCG CGC ATG GCG GCG TCG GCC ATG GTG GCG CGT TTG CAT GCC 672 
Thr Ala Ala Arg Met Ala Ala Ser Ala Met Val Ala Arg Leu His Ala 

210 215 220 

GAA CGC ACC TTC GCC GCC CAG CTG CAA AAG GCC AAA GAC GAA TTC AAC 720 
Glu Pro Thr Phe Ala Ala Gin Leu Gin Lys Ala Lys Asp Glu Phe Asn 
225 230 235 240 

GGC CTG AAA AAG TAA 735 
Gly Leu Lys Lys 

[0 2 0 8] iB^JS^28©iB^JCD+Sffi: *(ii) gB3^(J<7)fllM : ^>>'^^K 

(i) Sa^JOD^SH: (vi) ^M: 

(A) iB^JODS^: 244 amino acids (A)^^^ : ^^^T - y^i:i^)T 

(B) IH^JtDS: T\Jm (B)t5fe:g : lAM 13540 

(D) h^fD^:;-: mm^ * 

(xi) @B?iJ: SEQ ID N0:28: 
Met Lys Lys He Leu Leu Ala Thr Leu Ser Cys Ala Ala Leu Thr Gin 

16 10 15 

Phe Ser Phe Ala Ala Lys Asp Val Thr Thr His Pro Glu Val Tyr Phe 

20 . 25 30 

Leu Gin Glu Ser Gin Ser He Asp Ser Leu Ala Leu Leu Pro Pro Pro 

35 40 45 

Pro Ala Met Asp Ser He Asp Phe Leu Asn Asp Lys Ala Gin Tyr Asp 

50 55 60 

Ala Gly Lys He Val Arg Asn Thr Pro Arg Gly Lys Gin Ala Tyr A-p 
65 70 75 80 

Asp Ala His Val Ala Gly Asp Gly Val Ala Ala Ala Phe Ser Asn Ala 

85 90 95 

Phe Gly Leu Glu He Ala Gin Arg Lys Thr Pro Glu Leu Phe Lys Leu 

100 105 110 

Val Met Lys Met Arg Glu Asp Ala Gly Asp Leu Ala Thr Arg Ser Ala 

115 120 125 

Lys Asn His Tyr Met Arg He Arg Pro Phe Ala Phe Tyr Asn Glu Ala 

130 135 140 

Thr Cys Arg Pro Asp Glu Glu Ser Thr Leu Ser Lys Asn Gly Ser Tyr 
145 150 155 160 

Pro Ser Gly His Thr Thr He Gly Trp Ala Thr Ala Leu Val Leu Ala 

165 170 175 

Glu He Asn Pro Ala Arg Gin Gly Glu He Leu Gin Arg Gly Tyr Asp 

180 185 190 

Met Gly Gin Ser Arg Val He Cys Gly Tyr His Trp Gin Ser Asp Val 

195 200 205 

Thr Ala Ala Arg Met Ala Ala Ser Ala Met Val Ala Arg Leu His Ala 

210 215 . 220 

Glu Pro Thr Phe Ala Ala Gin Leu Gin Lys Ala Lys Asp Glu Phe Asn 
225 230 235 240 

Gly Leu Lys Lys 

[0 2 0 9] w9\mmmw3\(Dmmi\ (b) w3\(om.\ mm 

(i) Sa3^JcDf4M: (C) $»CD^: -*tH 

(A) SE^JOD:^^: 21 bases 50 (D) h;KDS^— : i 



77 

(ii) mmcomm: i&comm ^eedna 

(iv) T>^-iz>7,: 

(xi) iBJiJ: SEQ ID N0:29: 

CCCGGCGTCA CCAATCATAT T 21 

1 0 2 1 0 1 mmmo(Dmm(Dmm: 

(i) EJiJOt^M: 

(A) gS^jO:^^: 21 bases 

(B) IH^JO^: mm 
(C) 

(D) h^jtDi;-: mm 

( i i ) gE^J®ffl« : ftfaCD^® ^fi£DNA 
(iv) T>5^-fe>;:^: 
(xi) m^i: SEQ ID N0:30: 

GCCGGTAGAG GCATGCCCGG A 21 

[132] E2J±, aii/iij bT' • r5>y^ctS3fe®P 
*S:ffiV^feS^5IC^SV^■rfi^SpHi: 5' -'fVi^^^^Sg 
fi i: © ^ ^-r S T- -S . 

[03] E13{±. m^y^:^y7^-'^^a-Y-r^ 
jSf5^$:-g-tf^r;i/:«'^^ • ^;^:^-®^fe^^DNA»T>^- 
CD$^JKgSs^%EI ^ -r EX- i. o 

[1214] E14J±. • ■t;i/p!J^a3l5CD^'l47 

X 7 7- ^' — b'ae^^it^l^ ffl V ^ feSJtS 43 It -S 5 ' 

[135] H5(i. ^i47;*-7;7r^'— h--ri> 
[06] El6^i^ Jii^:!:'; • >v^j^a5t5tD^ 

tS 7 ;i- X 7 T ^S' - Hf ffl V > fcSJ* 43 \^ 



(40) it^gg^p 10-201481 

78 

[07] E7a:. J^'>3i"j • :?'5>>^'3ia5|5CDS 
7 r ^— t?jie?«l^*tc&fflv^fcSiSt:43(t.S 5 
[08] 0 8tt. J^i'i'J tT' • T'^-v^rn B&3t5CD 

sf M^M^^it 7 ;^ 7 T - 4?iae^ 5 ffl V ^ t 
s, 

10 [09] 09tt. m^y*7.yr^—tii::3-]'t 

[010] 01 Ott. ^14:7jt-;:^7T^'— e&n-K 

i*:D N ABf;t®$)M»«*04^1-0-r-fe 
[011] 01 1«±. ^7;i-X7r<S'— 

[012] mi 2lits '^Jl'iS:^^' ■ ^)ViS-^ :j^i^x. 

7'7>5"'f 3^2itf-tr75=-T • ^-cjijUrcoKIS^^i-x 

zn^(DTK^mmmt. &^iEmia?'js^4, 

2 2. 2 4. 2 6&rf2 QizSiC^mtiX-m^tlX^^ 
[013] 0 1 3tt3i>>iUb7' • r^'y^aifi5|5© 




i^pa^i 0 



-201481 



SB B P K H BK BN E SB 



pMPI SOl 



pMPI 505 



1^ 



SB: SauSAd / BamHl junction B: Bam HI E: £coRI KtJQjnl 
H: Hin6m N: M»I P: 



[EI5] 



[04] 




2 3 4 

sjt^fig (h) 



SB B BoE 



PEPI301 



p£P[30S 



BBgB C B«C SB 



1Kb,. 



SB: ^au3AJyauaiHl junction "B: BamHl Bg; SgfU C: aa\ E: a=oRI 



[06] 




4 6 

JSiS^Bil (h) 



[07] 




J£ci)//JM109;i)EPI305 
Bcafi JNfl09/pEPI310 
Hea/i JM109/pEPI320 
RcoU JM109/pEPl330 



EJiS^PJl (h) 



(42) 



<^mW- 1 0-2 0 1 4 8 1 



[09] 



0«l» from ■'PAT4.n8l' 
IS 



SB S 




• 12 IB to 34 2t 32 



K P S S SB 



pENFlOO 



pENPllO 



SB: Sau3AI/SamHI junction KiJSpal P: ftfl S: Sail 



mi 0] 



SB K S 



pKLPlOO 



EH K SB 



pKLPUO r 



[Ell 1] 
SB HP PEH 



SB 



pSEPlOO 



pSBPllQ r 



SB: 5flu3Al/ 0a/nHl junction E: £bc»RI H: Wadm P: 



SB: 5'flu3Al/B^njHljiuiction E; £coRl H: HZadlU KiA^nl 
S: 5;acl 



[01 3] 



lao 




(43) 



10-201481 



[012] 

E. aerogeaes 1 :MKKRVLALCLASLFSV,YAFALYPAGNDATTKPDLYY LKNAQAI DSLALLP 50 

b 1 a 1 1 ae 1 :MKKRVLAYCrAALFSSQALALYATCMOTTTKPDLYYLKNSEAINSLALLP 50 

K. pi ant i cola 1 :MKKRVLALCLASLFSVSAFALVPACNDATTKPDLYYIKNAQAI05LALLP 50 

M. morgan i i i :«KKN[ I AGCLFSLFSLSALAAI PAGNDATTKPDLYYLKNEOAIDSLKLLP 50 

P. Stuart i i 1 :MKKLLAYFCAGAFVSTSVFAAIPPGNDVrTKPDLYYLKNSQA[DSLALLP 50 

S. f icar i a 1 : MKK- [ LLA-TLSCAALTQFS--FAAKDVTTHPEVYFLQESQS f OSLALLP 46 

E. aerogenes 51 : PPPEYGSI AFLNOQAMYEKCRLLRNTERCKLAAEDANLSACCYANAFSSA 100 

E.blatcae 51 : PPPAYCSI Ar LNOQAkYEQGRLLRNTERCKLAAEDANLSSGCYANAFSGA 100 

plant i col a 5 1 : PPPEVCSIAFLNDQAMYEKGRLLRATARGKLAAEOANLSAGGYANAFSAA lOG 

morgan i i 51 : PPPEVGS IQFL.WDOAWYEKCRMLRNTERGKQAQADADLAACGVATAFSCA 100 

51 :PPPEVGSILFLNDQAMYEKGRLLRNTBRGEQAAKDADUAGGVANAFSEA 100 

47:PPPAMDS10?LN0KAQYDAGKIVRNTPRGKQAYDDAHVACDGVAAAFSNA 96 



P . 6 tuar t i i 
S. n car i a 



E. aerogenes 101 :FGSP rTEKDAPQLHKLLTNMIEDAGDLATRSAKEKYUR IRPFAFYGVSTC 150 

E.blattae 101 : FGSPITEKDAPALHKLLTNMrEDAGDLATRS AKDHYMR IRPFAFYG VSTC 150 

K.plant icola 101 :FGSPISEKDAPALHKLLTNMIEDAGDLATRGAKEKYMR I RPFAFYGVSTC 150 

M. morgani i 101 :FGYPITBKDSPELYKLLTNMIEDAGDLATRSAKEHYWR IRPFAFYCTETC 150 

P. Stuart i i I01:FGYPITEKDAPEIHKLLTNMIEDAGDLATRSAKEKYHRIRPFAFYGYATC ISO 

97 :FCLEIAQRKTPELFKLY«KHREDACDLATRSAKNHYMRIRPFAKYNEATC 146 



S. f i car i a 



E, aerogenes 1 5 I : MTTEQDKLSA'NCSYPSCHTSIGffATALVLAE INPQRQNE ILKRGYELGES 200 

E.blattae 151 : HTTEQOKLSKNGSYPSGHTSIGffATALVLAE IMPQRQNE ILKRGYELCQS 200 

K. planfi cola 151 :HTTEQOKLSKNGSYPSGHTSIGffATALVLAElNPQRQNEILKRGYELGES 200 

M. morgani i 15 I : NTKDQKKLSTNGSYPSGHTSIGSfATALVUEVNPANQDAI LERGYQLGQS 200 

P. Stuart i i 151:MTKDQDKLSKffCSYPSCHTAIC(rASALVLSEINPBNQDKILKRGYELGQS 200 

S, f icaria H7 : RPDEESTLSKNGSYPSGHTnGffATALVLAEINPARQGEILQRGYDMGQS 196 

E.blattae 201 :RVICGYHWQSD VDAARVVGSAVVATLHTKPAFQQQLQKAKAEFAOHQKK 249 

K. plant; cola 201 : RYICGYHHQSDVDAARIVGSAVYATLHTNPAFQQQLQKAKDEFAKQQK- 24S 

M, morgani i 201 : RVICCYHffQSDVDAAR I YCS AAYATLHSOPAFQAQLAK AKQ5FAQKSQK 249 

E. aerogenes 201 : RVI CGYHffQSDVDAARIVGSAVVATLHTNPAFQQQLQKAKDEFAKTQK- 248 

P. Stuart i i 201 :RVICGYHWQSDVDAARIVASCAVATLHSNPEFQKQLQKAK0EFA-KLKK 243 

S. near j a 197 rRYICCYHffQSDVTAARMAASAMYARLHAEPTFAAQLQKAKDEK-NCLKK 244 



:7D> h^-i^(DiSI& 



(51)Int.Cl.« 






C 1 2 R 


1:01) 




(C 1 2N 


15/09 


ZNA 


C 1 2R 


1:185) 




(C 1 2N 


15/09 


ZNA 


C 1 2R 


1:22) 




(C 1 2N 


15/09 


ZNA 


C 1 2R 


1:425) 




(C 1 2N 


1/21 




C 1 2R 


1:19) 




(C 1 2N 


9/16 




C 1 2R 


1:01) 




( C 1 2 N 


9/16 
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nm^ 10-201481 



C 1 2 R 1:19) 
(C 1 2P 19/36 
C12R 1:19) 



